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Titan missile nose is contour finished to 2 microinches—see page 101 


¢ Details on the line that made headlines, page 106 NEWS INDEX page 81 
¢ Spark machines become puttin'-on tools, page 110 CONTENTS page | 
¢ Don't design problems into your gear trains, page 144 





The net cost of replacing a machine 
depends on WHEN you do it 


nany variables involved, but 

all be expressed in dollars and 

And correct timing then becomes 

nple irithmeti 

ngineers are well experi 

»bsolescence studies and 
the proper replacement tim 

some expert assistance 
replacement program 

your own calculations 

ust call in your 

ve glad to make 


alysis, without obliga- 


ilar studies by Heald 


For Exampl: 


ANNUAL COSTS 
Olid Machine New Machine 


$5 


$ 6,109.00 


YOU pay for obsolescence. Replacement pays for itself! 


THE HEALD MACHINE COMPANY 


ory of The Cincinnati Milling Machine Co 
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Missile nose contour finished to 2 mu in. . . . Blunt shape developed 
for the Titan by Aveo requires special equipment to grind, polish, and gage 
the re-entrv cone. By Rupert Le Grand. 


The line that made headlines . . . Now the operating details on how 


Hughes produces a variety of parts simultaneously on one tape-controlled line. 


By William Wacenseil. Huches Aircraft Co 


Spark machines become puttin’-on tools . . . Carbide can be depos- 


ited on high-speed steel with electric-discharge equipment operated in reverse... 


Chips flushed from parts in seconds . . . Details of the Australian 


method for gravity separation of small parts fron 


Screw machine mills intricate slots . . . Two 


26 man-hours per thousand parts stevigve eta aries 


Don’t design problems into your precision gear trains .. . 
Detailed practical advice on how to avoid production problems. By J J Bieger. 


Daco Instrument Co 


SPECIAL REPORT NO. 459 


The ABC’s of machine-hour rates ... Here is that new method of 
finding out how much it really costs to make the product. You have heard about 
it. Here is the full. step-by-step story. By Spencer A Tucker 
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Optimum support of straight edges... For precise measurements 
vou need to know how to support for minimum deflection. Dr Erwin G Loewen, 
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Helixform*—a new method for bevel gear production! 





Phe new No. 112 Hypoid Helixform The Helixform Cutting Method We will be glad to send a bulletin 
(iear Finisher assures improved used on this machine offers these giving further details on request. Ask 
quality and increased production on advantages for literature on the No. 112 Hypoid 
spiral bevel and hypoid non-gen- (Conjugate looth surfaces, minimize Helixform Gear Finisher and the 
erated ring gears up to L096” in gear development, complete control of companion No. 112 Hypoid Gear 
diameter, and 244 DP such as em- looth bearing, and greater adjustabil- Rougher. Write for it today. 


. : 
ployed In passenger Car axles. ily in final assembly. 


GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 














CINCI-S#NATI 


CINCINNATI Piain Dial Type Milling 
Machine. Also Universal and Ver- 
tical styles. Built in Nos. 2, 3 and 4 


sizes, 10, 15 and 20 hp. Catalog 
No. M-2003. 


CINCINNATI 


Dial Type convenience and ease of control is a big 
factor in producing multiple operation work at low cost 


a \ iz 
Push-button starting and stopping of spindle rotation. 


The operator gets quick action and automatic braking. 


MILLING MACHINES + BROACHING MACHINES + CUTTER 
METAL FORMING MACHINES + HARDENING MACHINES + 





mene es 6 LES Zl’... 


Push-button selection of 24 spindle speeds, throughout 
16 to 1600 rpm range (18 to 1800 rpm for No. 2 Dial Types) 


Five-position lever gives the operator complete one-hand 


contro! of the table (automatic cycle machines). 


Power selection of 32 feeds, ranging from %& to 90 ipm. 
Feed selection knobs located at front and rear positions 


AND TOOL GRINDERS + SPECIAL MACHINE TOOLS 
CUTTING FLUIDS e GRINDING WHEELS 


for Dial Type Operators 





Ask the man who runs one. He'll tell you that 
CINCINNATI Dial Types are easy and convenient to 
operate and set up, and they help him maintain 
high quality. . . important considerations in low 
cost of production. Four operator-approved fea- 
tures of convenience are illustrated here. Others 


include 


Lever clamping of Dynapoise overarm 
Arbor-Loc spindle nose; greatly simplifies 
changing of arbors 

Automatic backlash eliminator for milling to 
the right or left 

Independent directional contro] levers, with 
palm-fitting plastic knobs 

Identification discs on all control lever knobs 
Dynapoise chatter-damping overarm, automa- 
tically damps out chatter and improves finish 
on the work 

Complete rear controls (plain and universal 
styles) 


Operators, foremen, maintenance engineers, all 
prefer CINCINNATI Dial Type Milling Machines. To 
get more information, just look in Sweet's Ma- 
chine Tool File, or write for a copy of our new 
comprehensive catalog No. M-2003. And with our 
Replacement Analysis Manual No. M-1838 as a 
guide, it's easy to see the advisability of replac- 
ing old milling machines with new Dial Types. 
Ask for more details. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO 














Product vity: A 22.25 
P.D., 4 DP. steel gear 
cut in 2% hours on a mod- 
rn Fellows 86-T ype Gear 
Shaper. Older machine re- 
quired ten hou 


THE 
PRECISION 
LINE 





| 
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_ LOWER COSTS 


with new 


FELLOWS 36-TYPE 
Gear Shapers 


Two new Fellows 36-Type Gear Shapers can produce more than 
three or four older machines...and give you extra production 
versatility, too. In many plants, new Fellows production equipment 
has lowered unit production costs by more than half, earned back 
its cost in three years or less. 


Fast, accurate, and simple to set up for a wide range of jobs up to 

36” P.D., the Fellows 36-Type is ideal for short runs of varied 

parts as well as for long runs. Rigid, husky construction permits close 
tolerances on internal or external spurs, helicals, and herringbones, 
as well as an almost unlimited variety of cams, splines, and other 
non-involute shapes. Cutter speeds range from 18 to 300 

strokes per minute. 


Why not ask a Fellows Representative to show you in your plant 
where you can cut production costs with newer machines? 
Write, wire, or phone any Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Michigan 
150 West Pleasant Ave., Maywood, New Jersey 
5835 West North Ave., Chicago 39, Illinois 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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Recom mendations 


for fabricating | 


Formica 








vue rormics 





cf dri! 
4 steel Morse ciect! | 
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OR Ica says: 


Reg. U. S. Pot. Off 


“use MORSE 


Electrolized Tools!” 


Top performance on the job, hole after hole after hole .. . that’s why 
the instruction manual of the Formica Corporation specifies: 


“For Drilling Glass-Base Material: 
MORSE Quick-Twist Electrolized Drill . . . 


“For Drilling Paper and Fabric-Base Materials: 
MORSE Slow-Spiral Electrolized Bakelite Drill ... 


“For Tapping: 
Procedure has been standardized for all types of materials. 
A ground High-Speed Steel MORSE Electrolized Tap is 


recommended.”’ 


Formica, like every other concern that has tested it, finds that the 
exclusive MORSE process of Electrolizing gives up to 30% longer 
tool life on the toughest jobs. And the only source for Electrolized 
cutting tools is the Morse-Franchised Distributor. 


MORSE TWIST DRILL & MACHINE COMPANY + NEW BEDFORD, MASS. 
Subsidiory of VAN NORMAN INDUSTRIES, INC. 
Warehouses in New York, Chicago, Detroit, Dallas, Son Francisco 


means “THE MOST” 
in Cutting Tools 
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THREADING 


Th ites Industries, Bensenville, Illinois, is achieving these results with 

a compactly-designed LAN DMACO 5C Threading Machine equipped 

with a 5/8” VVV LANCO Hardened and Ground Die Head. Performance is 
not limited to one application—both steel] studs and continuously-threaded 


bars are produced at 581 R.P.M. (76 surface feet per minute). 


a 1/2” UN thread 3/4” in length, are produced between chaser grinds. 


Furthermore... in the continuously-threaded rod application, with 1/2” 


13 pitch UN threads in 12-foot lengths, 150 bars of B 1113 steel (1800 linear 
feet of thread) are produced between chaser grinds. The long life 

between chaser grinds is the result of using a rugged LANCO die head 
equipped with LANDIS Tangential Chasers which can be reground for 


r 80° of their original length. 


we Chaser life is excellent. For example: 10,000 studs of B 1113 steel, having 


The 5C LANDMACO Machine is manufactured in a single-spindle 

model for threading all diameters from 3/16” to 5/8” to Class 4 fit. The 
availability of lead screw feed, air-operated carriage return, air-operated 
carriage fronts, and special fronts for difficult-to-grip workpieces 

allow maximum production efficiency. Send us specifications of 

your workpiece and ask for Bulletin H-74 ... let us show you how a 
LANDMACO Machine will handle your threading operation efficiently 
and economically. 





: - De Heads — 
Threading Mach nes Rotary & Stationary 





, 


28 ies LANDIS Machine COMPANY 


Taps —Collaps bie 


teriess The 
8 Sold Adjustable Cotetens Visead 


Grinding Machines 





WAYNESBORO-+PENNS¥LUANnIA+U. S.A. 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 





Thread Rolling Tools Thread Rolling Machines 























Various lengths and diameters of rotor shafts 


ground in small lots on new Landis grinder 


Operation: 
Machine: 
Production: 


Material: 
Stock removal: 


Tolerances: 


production data 


Infeed grinding journal diameters of 
assembled rotors 

Landis 6’’ x 30’ Type CH Plain Grinder 
with 4°" wide wheel 

25 to 46 parts per hour depending 
on size 

304 Free Machining Stainless Steel 
.012''-.015 

Bearings—.0002°’ with 12 RMS finish 
Other diameters—.0005'’ with 12-15 
RMS finish 


The accuracy of this Landis Plain Grinder minimizes 


rejects of costly rotor shafts. Lowers unit cost and 


maintains consistent high quality. 




















Coolant flow is stopped to show how 


footstock half center is used to grind 


short diameters with the 4’ ‘wide wheel. 


LANDIS 


TOOL 


COMPANY 


Automatic wheel feed permits operator 
to dog the next workpiece while one is 
being ground. 


precision grinders 


WAYNESBORO, PENNSYLVANIA 





Cuts machining 
time 85” on ingot 
molds over old method 


G&l and DAVIS Division team work pays off in improved product 
and operations for Shenango Furnace Company, Shorpsville, Pa. 
ee Me 
with 50 hp D.C. drive and DAVIS two-station hydraulic clamping 
fixture especially engineered to position and secure various She- 


~~ 
> 


























Shenango Furnace Company 


New Gel 50hp Floor-Type Mill removes more than 
150 cu. in. of cast iron per minute on all Shenango 
molds—time averages '/g of former time required! 


1 DAVIS Div 











Two DAVIS matched sets of rugged hydraulic fixture clamps per- 


mit 


rapid loading, milling and unloading. While machining oper- 
ations are performed, setup of another mold is made at adjacent 
station. Fixture features 10 square hydraulic rams with 12 


serrated jaws exerting 1,200 psi clamping pressure. 


wide 


Note G&l machine's metal hogging obility demonstrated on this 


plug bottom mold. Overall machine power and rigidity permit 


the carbide cutter to make heavy cuts through rough surfaces — 
bring mold ends to necessary flatness in record time 


G-92 


al Boring, Drilling 
HYPRO Double 

g Machines Ve 
s and VARIAX 





New Spindle End Adjustment Unit 
with dial indicator. For quick, occu- 
rote axicl odjustment of grinding 
wheel spindle, when setting up for 


CINCINNATI f. r4 infeed grinding operctions. %” totol 


adjustment availoble 





CINCINNATI FILMATIC No. 2 Centerless 
Grinding Machine equipped with the ex- 
tra attachments illustrated here. Stand- 
ard machine catalog No. G-644-4, 


CENTERTYPE GRINDING MACHINES + CENTERLESS GRINDING 
ROLL GRINDING MACHINES + SURFACE GRINDING MACHINES + 
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Automatic Grinding Wheel Balan<- 
ing . . . aon exclusive feature. Freely 
rotating stee| balls automatically bol- 
once the whee! mount when unciomped. 
Perfect bolonce is cttained in a few 
seconds. Ask for demonstration 














New Precision indicator Attach- 
ment for toper correction. Provides a 
visual check on the amount of regu- 
lating wheel unit swivel odjustment, 
measured in increments of .000010" 
per inch. Top of unit shown here 


New Vari-Pitch Unit for hand infeed 
grinding. A simple change gecor ar- 
rongement gives the operator a choice 
of three throat openings for maximum 
safety and convenience in loading in- 
feed work. 


..- New Types of Equipment now available 


for CINCINNATI FILMATIC Nos. 2 and 3 


MACHINES 


In centerless grinding, the newest is CINCIN- 
NATI, and every new feature contributes to the 
end result of reducing precision grinding costs 
Just take a look at the new accessory equip- 
ment illustrated here. It's easy to see how use- 
ful these attachments are in saving setup time; 
improving quality; facilitating operation 
in short, reduci 
which you will be interested includes 
New Crush Truing Unit for production form 
grinding. Incorporates several exclusive 
features. (Separate literature available, No. 
G-706.) 
New Bar Grinding Fixtures; type “V" for 
bars 3, 6 and 9 ft. long: “C” for bars up to 
24 ft. long. 
New Work Blade Dial Indicator for quickly 
and accurately aligning work rest blade. 


Push-Button Automatic Grinding Wheel 

Truing. 

Automatic Gap Eliminator (with Automatic 

Electro-Hydraulic Infeed) for production in- 

feed work: greatly reduces time spent in 

“grinding air.” 
In addition to the many advantages offered 
by these new CINCINNATI Centerless Attach- 
ments, the machine itself will give you far 
superior performance because of FILMATIC 
grinding wheel spindle bearings .. . anti- 
friction infeed slide .. . infinitely variable 
regulating wheel speeds. . . quality controlled 
castings. Cincinnati is tops for your replace- 
ment program; for producing your new prod- 
ucts; for engineering service. Preliminary 
information in Sweet's Machine Tool File. 


* MICRO-CENTRIC GRINDING MACHINES 


CHUCKING GRINDERS + CENTERLESS LAPPING MACHINES 
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CINCINNATI GRINDERS INCORPORATED 


CINCINNATI 9, OHIO 











Profits in easy reach. 









































Flip this switch to set w Turn these knol Use this lever to select pre- 
rotation and coolant flow for separate dwell controls for set table-truing or grinding 
manual perati r aut each end of table travel. speed eliminating need 
matic operation ith the for continual re 


, 
cycie. 














Count the indexing clicks 
on this wheel-feed hand- 
wheel for work diameter re- 
duction 1n increments as hne 


0001 









as 













Use this simple control for 
adjusting automatic feed 
from zero to .003’’. Total 
automatic feed is .150"’ on 
diameter, with automatic re- 
set after grinding to size. 









All controls for feeds and speeds within easy reach. 
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with two new advanced design 
Norton Cylindrical Grinders 











cal grinders just announced by Norton. 





The Norton 14"" x 96 Type C-2 Semiautomati 


Cylindrical Grinder one of two size f new cylindri- capacities of 36°’, 48 




















The other is the 18 Type LC-2. Work length 
2’’, 96’’, 120’’, 144” and 


é 


168°’ are available. 





Feed and Speed Adjustments all on front 
of 14” Type C-2 and 18” Type LC-2 Grinders... 


Key Maintenance Points Easily Accessible 


Features on these two new Norton cylindrical grinders 
mean more proht because they eliminate waste motion 
Operators ol the 14 rype C-2 and I8 rype LC-2 
} 


hanges 


neca never leave their normal posiions to make c 
in settings. Controls are all at their fingertips. 

All equipment necuing occasional Inspecuion Is In 
easy reach. Electrical controls are grouped in an ele- 
vated enclosure. Motors, pumps, filters, pressure relief 
valves, and ways lubricant valves are all mounted on the 
outside for inspection or service. 

Ihe machines incorporate the proved Norton wheel 
spindle design, positively controlled micrometer-fine 
wheel feed design and generous, rugged overall con- 
struction to insure highest productive capacity and un- 
surpassed sizing control. They assure lowest costs in 
producing highest quality parts, 

These features and many more give you the “Touch 
of Gold”, by making your grinding more profitable. And 
only Norton can bring you the long experience with 
both grinding machines and wheels that is engineered 


into these advanced machines. 
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American Machinist 


Ask Your Norton Representative 


i ¢ 


yr more facts about the new 14”’ Type C-2 and the 18” 
l'ype LC-2 cylindrical grinders. Or write direct to 
Norton Company, Machine Division, Worcester 6, 
Mass. Jn Canada: J]. H. Ryder Machinery Co., Ltd., 


Toronto 5. 


To Economize, Modernize with NEW 


NORTON 


GRINDERS and LAPPERS 
Qlaking better products... to make your products better 
Norton Products: Abrasives * Grinding Wheels * Grinding Machines « Refractories 


Behr-Monning Products: Cooted Abrasives * Shorpening Stones ¢ Behr-cat Tapes 
District Offices: 





Worcester © Hartford « Clevelond « Chicago ¢ Detroit 





USS “T-1" Steel ca 


cut, welded, formed, sheared, 5 


How to beef-up your equipment without adding fat 


Build it stronger, tougher and lighter with USS* "T-1" Steel. 
This remarkable steel was developed especially to 
meet the needs for bigger tools, stronger equipment, 
larger yet less massive structures 

USS “T-1” 


tempered constructional alloy steel combining weld 


Steel is a low carbon, quenched and 


ability and formability with exceptional strength 
and toughness. Because of its high yield strength 
90,000 psi minimum) you can cut weight safely 
in actual applications, as much as 25% to 50° 
weight reductions have been achieved 

Total costs can frequently be reduced, too. In 
applications such as heavy machinery, rotating 
parts, pressure vessels and bridge members, steel 
costs can be lowered by reduction in cross section 


United States Steel Corporation — Pittsburgh 
Columbia-Geneva Steel - San Francisco 

Tennessee Coal & Iron - Fairfield, Alabama 

United States Steel Supply - Warehouse Distributors 
United States Stee! Export Company 


and substantial savings experienced in welding, 
maintenance, freight and erection costs 

Also, in equipment subjected to impact abrasion, 
USS “T-1” Steel pays off. Users report service life 
increases ranging from 25°, to 100°,—or more 
Power shovel buckets, bulldozer blades, coal and 
ore bins all cost less in the end when made of 
‘T-1” Steel because they last longer, cost less to 
maintain 


Write for free book. The many advantages, applica- 
tions and cost-saving features of this versatile steel 
are completely described in our book USS “T-1.” 
United States Steel, 525 William Penn Place, Pitts 
burgh 30, Pennsylvania 


United States Steel 
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GARDNER 





~ .&s 
precision grinds parallel faces of 


large aircraft brake discs 


. production paced by automatic cycling 
.. tolerances checked by automatic gaging 


TWO | parallel surfaces ground in 


Loading position 
swinging arm 


too operation 


Grinding position 
fixture rotates 


Close limits of flatness, parallelism and uniformity are 
held by 2H30 Double Spindle Precision Disc Grinder in 
large area grinding operation. (left) Swinging arm fixture 
handles discs of different diameters. 


production data 
Machine Gardner 2H30 Disc Grinder 
Operation: 

Rough and finish parallel sides of aircraft brake discs 
Size of Workpieces 12” O.D. to 21” O.D. 
Cycle 3 to 6l/ min. each depending on size 
Stock Removal .062"” max. overall 
Flatness 
Parallelism 
Uniformity 
Finish 


precision disc grinders 
BELOIT, WISCONSIN 











AT | HUGHES | AIRCRAFT COMPANY 





Rigid 100% inspection on the 
machine! Before the part is removed 
from the Warner & Swasey “AC”, 

the finish bore tolerance of .0OO2” 

is checked by the operator 

with an exacting Sheffield air 

gage shown above. 





een. 




















at OT sum e-la-l-) a Ololalige) Me) mi tel-liae ot-tletelamiiit-t-ti0-t-) 
begins on Warner & Swasey "ACs" 


Hughes’ Culver City, California, plant produces air-borne 
armament control systems for their famous Falcon air-to-air 
guided missile. Six Warner & Swasey Single Spindle Chuck- 
ing Automatics are utilized interchangeably to produce many 
high precision turned components... consistently holding 
rigid missile tolerances, which, in some cases, mean .0002”. 

Production accuracy of Warner & Swasey Single Spindle 
Automatics is no accident. For example: only two wide— 
and widely spaced—bearing surfaces support the overhead 
pentagon turret, as shown on the opposite page, eliminating 
the cumulative tolerance problem of multiple bearing surfaces. 
Further, these support bearings are mounted in the same cast- 
ing as the spindle, are completely enclosed, fully lubricated 
and subjected to exactly the same temperature. This assures 
holding precision tolerances constant all day, every day. 


Hughes’ air-borne armament 

control system displayed before 

two supersonic Convair F-102A 
all-weather interceptors. 

it directs the interceptor to the target 
(invading bomber) and releases 

the Faicon missile at precisely the 
most effective moment. The Falcons, 


with their own electronic system, 
then automatically “home” 

on the target and track 

it down for a fatal hit. 










WARNER 


& 
SWASEY . 
aT EDT | 


PRECISION 
MACHINERY 
SINCE 1880 






YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 





. 
: > 
. - ae 


the hy-draulic story.. Ng ad rive 


newest, most versatile machine drive 
for reciprocating machine tools 
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Triple hy-draulic circuit 
provides correct 
combination of cutting 
* speed and force required 
to economically machine 
any material, from 
free-cutting types to 
the toughest steels. 


new hy-draulic planer 
60” x 60" x 12” 


with h3 hy-draulic triple circuit 
drive and full pendant control 


ROCKFORD MACHINE TOOL CO. 


2500 KISMWAUKEE STREET ROCKFORD, ILLINOIS 
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The Arrow Profiler with swarf attachment ma- 
chines swarf or twist cuts 20° either side of vertical 
simultaneous with two or three-dimensional con- 


, 


touring. You can mill stee/, as well as aluminum, 


magnesium and titanium, with swarf angle toler- 
ance held to + J minut 

A separate 180° valve operating on its own rise 
and fall template actuates the swarf. This valve is 
mounted directly on the swarf head; no accuracy- 
stealing linkage to ‘“‘give’’ or wear out. Contour is 
controlled by the regular tracing valve, with stylus 
manually operated against the two or three-di- 


mensional template. 











ARROW PROFILER SWARF 


mills from -2O0°to+2O'’ in steel! 





The Arrow Profiler, with its 40 hp hydraulic spin- 
dle, cuts steel up to limits of cutters. 25 speeds 
from 37 to 3000 rpm. Table is 42” x 144", with 136” 
travel. It is easy to operate, accurate and versatile. 


And it costs less than any comparable machine. 


There's a reason for Arrow’s low cost—simplicity. 
No frills. Just the basic machine you need, without 
little-used gadgets and accessories. Plus a simple 


manual concept of operation. 


Write today for Bulletin PR-156A for a complete 


description of the Arrow Profiler and Swarf 


Attachment. 


ARROW ENGINEERING COMPANY, INC. 1/523 Oliver Avenue, Indianapolis 21, Indiana 








EY MICRO 


New “E6" and “V6” 
Enclosed Switches 

available in 
6 actuator designs 


tor for straight, in-line 


ontrolled over 


Plunger actua 
operating motion with c 
Elastomer actuator boot pro- 
tects against dirt and 


travel 
moisture 


De ee ae HO ER a 


sator for slow-rise 


n with controlled 


line with case. 


INSULATOR SEAL ay 
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Roller lever actuat 
motion, adjt 
through 360°, 
Elastomer actuat« 


m ieee ee ba 
¢ 


Roller plunger actuat 
slide 
travel. Roller at 


SWITCH Precision Switches 


With new ease of insta//ation, improved insulation 
and sealing, heavier wall sections without change 
of envelope dimensions, these new switches are 
interchangeable with our ‘‘E”’ and “‘V”’ designs. 


Available in six integral actuator designs to meet most pre- 
All six are available in either 


cision switch requirements. 
V6) style. 


side mounting (E6) or bottom mounting 





tuator for straight, in-line 
stable i tion with controlled 
vertically through 


r boot. 


Roller lever actuator for cam or slide 
motion, adjustable horizontally 
, vertically through 225 


tion with « 


90° angk through 360 


New switch design lets terminal screws project from top portion 
of the housing. Wiring is easy. Gasket and insulator are one-piece, 
cemented to bottom housing... fewer parts, no separate gasket. 
The new elastomer insulator-seal provides better insulation and 
a tighter long-life seal. New housings have thicker walls and 
greater strength, yet have same outside dimensions and same 
mounting holes as “‘E”’ and “‘V”’ switches. New hex-shaped (in- 
stead of round) conduit hub greatly facilitates tightening conduit 
connection. Basic switch is replaceable in all cases. 

Send for Data Sheet 145. 

. 


MICROSWITCH... Freeport, Illinois, A Division of Honeywell 








The two-word name MICRO SWITCH is NOT a generic term. 
It is the name of a division of Honeywell. 


Honeywell 


MICRO SWITCH PRECISION SWITCHES 


HONEYWELL 








a 








Sectionized | 
- Transfer-matic 


Machines 
Hydraulic Steering — 


Gear Housings 











Established 1898 


co 


THE 


Firsl tn Automation 


PARK GROVE STATION «+ DETROIT 5, MICHIGAN 


























This Sectionized Transfer-matic com- 
pletely machines hydraulic steering 
gear housings, except mounting holes 
which are processed in a preparatory 
operation. Rated capacity is 200 pieces 
per hour at 100% efficiency. 


The housings are power clamped to 
pallet work holding fixtures which are 
transferred through three machine sec- 
tions. In Section |, housings are milled, 
drilled, reamed, spotfaced, tapped and 
rough bored. Fixture clamps are then 
released to relieve machining strains. 
In Section Il, single point precision 
boring completes the machining. Pro- 
duction is balanced by boring four 








parts simultaneously in each position. 
In Section Ill, air gages inspect the bor- 
ing. Accumulating conveyors move 
the pallets between sections and pro- 
vide banks of stock. 


Three Cross Machine Control Units, 
with Toolometers to program tool 
changes, minimize downtime. Tool 
setting fixtures are provided to pre-set 
tools, thus eliminating trial! cuts and 
adjustments. 


Other features are complete inter- 
changeability of all standard and special 
parts for easy maintenance, construc- 
tion to JIC Standards, hardened and 
ground ways, and automatic lubrication. 





for management 


A single buying ympetitor 
yur machines into horse-and-buggy 


ell, 


decision by a cc 








When you discover “suddenly 


for production men 
This Avey machine is used in a jet aircraft 
the West Coast for drilling, boring, 


plant on 
the flanges and periphery of 


and spotiacing 


jet engine component 
The two Avevydraulic units mounted hori- 
zontally have 12” ram travel. The thir« 
Aveydraulic unit, mounted vertically, has 16 

im travel and a 6 speed geal box with a 
speed range of 150 to 1800 rpm. The vertical 
an in and out traverse of 20 


moves to a minimum of 15” and a maximum 


column has 


bolt circle of 55 

The 60° Electrodex table is equipped with 
1 Master index ring with two rows of bushings, 
96, 49, and 8 indexes respectively. The three 
heads can be programmed to the indexing 
of the table 

Another example of how Avey combines 
standard units to meet special production 


requirements. 
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for management 


A single buying decision by a competitor 
can turn your machines into horse-and-buggy 
relics, and hang a celluloid collar around 

ur unit costs. Suddenly it’s 1906 in your 


plant. Drastic as this may sound, it is quite 
| 


vossible in this day of modern production 
equipment which can multiply productivity 
per man-hour and slice pennies off the cost 
per piece 

Successful managements realize this, and 
don't wait for competition to take the initia- 
tive. Many of them know that it costs them 
less to purchase an Avey production machine 
than it does to keep their old equipment 

One good reason is that Avey’s modula: 
construction permits re-use of units for 
several different jobs. There are many others 
which we'll be pleased to tell you about 
Avey Division, The Motch & Merryweather 
Machinery Co., Box 625, Cincinnati 1, Ohio 


drilling,tapping, production machines 





“Buffalo” 
MILL TYPE SHEARS 
250 to 1200 Tons 
“Buffalo” Mill Type Shears are widely 
used throughout industry for performing heavy 
work falling between that produced by the 
standard C-type punch or shear and the four- 


column or straight side press. 


Ideal for heavy-duty punching, shearing or 
blanking, these husky machines offer many 
unique features not found in standard shearing 


equipment. For example, the tooling space is 


PLENTY OF 


PLUS 
PLENTY OF 


TOOLING 
SPACE 


FOR HEAVY DUTY PUNCHING, 
SHEARING, BLANKING 





not only very generous horizontally 
— its ample height permits the use of relatively 
heavy top and bottom bolsters on the plunger 


face and table. 


“Buffalo” Mill Type Shears are available in 


12 sizes — from 250 to 1200 tons, depending 


. on the stroke length. For full information, 


contact your nearby “Buffalo’’ machine tool 


dealer, or write for Bulletin 3650. 
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BUFFALO FORGE COMPANY 


509 Broadway « 


Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRILLING PUNCHING 


SHEARING 


BENDING 
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The Year's Profit-laden Production Opportunity 
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- Goated Abrasive 
— Machinery show 


© The World's Largest All Coated Abrasive Machinery Show. 
® A Working Show — All Equipment Running. 
© Bring Your Parts — Bring Your Polishers. 
© Hundreds of New Machines to Service. 


® Evaluate 1959 Production Plans Here. 











See the latest 
coated abrasive 
machines and 
methods 
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The World $ Largest 


At Behr-Manning Co. in Troy, | | 














How to choose industrial coated abrasives. 


You'll learn the advantages of different coated abrasives, and 
how the grain, bond and backing affect a product's perform- 


ance at this special course just off the show floor. 








Coated Abrasive Machinery Show 


New York e June 10 through June 13, 1958 








7G ac-lale in dal-Wn cia-lealiciae 
of our new 
Coated Abrasive film 














BETTER 
OFFHAND 
POLISHING 






See Behr-Manning's newest motion pic- 
tures, filmed in plants across the coun- 
try. See the practical use of jigs and 
holding fixtures and innumerable cost 
saving application. Filmed in full color 
and sound. 


Theory and application of abrasive machinery Demonstratica of abrasive products. 

The principles of coated abrasive machine tools, and how to To round out the course, application demonstrations 
apply to woodworking, metalworking will be explained by ex- of proper polishing techniques will be shown. Mark 
perienced engineers. the dates on your calendar now. 
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3rd 
NATIONAL COATED ABRASIVE 
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Bring Parts ! 
Come See ! 


Bring your Polishers! 


BEHR-MANNING CO 
TROY, N. Y. | 
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June 10 thru June 13 
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Variable Speed Machine 
for 
PRODUCTION DEPARTMENTS 


Produce More Precision Parts at 
Lower Cost with this 
NEW Second Operation 
Machine 
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Send for Free illustrated 
Bulletin DSMS59 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. usa 


OFFICES IN PRINCIPAL CITIES. Export office: 269 Lafayette St., New York 12, New York 
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ANOTHER IN A SERIES 


OF MOTOR FACTS 
FROM ALL INDUSTRIES 


Westinghouse fite-lineh 


motors helped save *13,500 
in olive pitting operation... 
at Bell Packing Corporation, Berkeley, California 



















Continuously driving brine pumps for olive-pitting 
operation, Westinghouse motors have helped cut production 
costs, improved product quality 


“‘Westinghouse Life-Line® ‘A’ motors make possible the profitable 
functioning of the new pitting room in our olive canning plant,”’ 
states Mr. William Carlson, Plant Superintendent at Bell 
Packing Corporation, Berkeley, California. 


Mechanizing this operation has increased production 15°j, and released 

a good share of the normally required manpower for use elsewhere in the plant. 
In three vears, Bell Packing reports a saving of $13,500. In designing 

the area, Bell Packing Corporation considered the choice of motors 

for the brine pumps the most serious problem. Westinghouse 1 hp Life-Line 
“A”’ motors were chosen on their record of long-term, trouble-free life 

under the toughest conditions. 


POWER-UP with the motor designed to meet modern industry's needs. 
For complete information, call your Westinghouse sales engineer or 
distributor. Or, write Westinghouse Electric Corporation, 






P.O. Box 868, 3 Gateway Center, Pittsburgh 30, Pennsylvania. 













< (4 . 





you CAN BE SURE...1F rs Westi nghouse = W 
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We stamp them all using 


just 2 Cities Service Oils! 
...-Says Res Manufacturing Company 
Milwaukee, Wisconsin 


It's doubtful if anyone makes a more diversified line of 
stamped and formed metal products than Res Manufactur- 
ing Company 
With its 21 presses, ranging from 15 to 200 tons capacity 
Res turns out millions of articles a year wire handles 
metal handles, wire forms, drawn shells, lifting loops, and 
parts for electrical controls, to mention just a few 
“All require the best possible finish and all get it with the 
use of just two Cities Service oils,” says Assistant Plant Man- 
Presses shift to numerous operations without ever ager Herbert W. Krueger 
changing oil, thanks = versatility of the 2 Cities ’ “For drawing, shaping, and punching aluminum, we use 
sed for all Jove. Cities Service Chillo #2 with excellent results. Where draw- 
ing, swedging or forming of steel and brass 1s required, “ 
use Cities Service Chillo 12 and get equally fine results 
**Not only do these two Cities Service oils handle all 
our jobs and produce the best possible finish, but we also 
find they increase tool life and hold scrap to a minimum. 
In short, these are the best oils we have ever seen.”’ 
Like Res Manufacturing, chances are your operation can 
be simplified with the right Cities Service oils. Talk with a 
Cities Service Lubrication Engineer. Or write: Cities Service 
Oil Company, Sixty Wall Tower, New York 5, N.Y. 


+ ZR 


Handles by the thousands are produced by Res for a EOD : . > » r -RY 


cooking utensils and similar items. Finish is ex- 
cellent, thanks to Cities Service oil. 
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ONLY GILBERT RADIALS == 


OFFER ALL THESE FEATURES 


When you order a Cincinnati Gilbert radial, 
you get more new features per dollar than 
any other radial can offer. And every feature 
is designed to give you maximum return on 
your investment—in performance, produc- 
tivity, and dependability. 


—_—-—4 


al 


80 
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md 
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And don’t overlook these additional features: 

¢« wide range of spindle speeds for efficient 
tool performance; 
hardened gears throughout the machine; 
standard or special tap leads available; 
modern styling which reduces housekeep- 
ing, convinces customers that your shop 
is up-to-date; 


Write or call for Bulletin 349. 


* . o 
Those who buy Gilbert buy Gilbert again 
THE CINCINNATI GILBERT MACHINE TOOL CO. 
3340 BEEKMAN STREET, CINCINNATI 23, OHIO 





3 OR af} 000 PIECES 
j 


Cut them off MORE ACCURATELY 
at LOWER COST and FASTER on a 


ie MARVEL Hack Saw 














“Accuracy? * Speed? * Low Cost? 


Which is most important in your production or inter- 
mittent cutting-off operations? You get all 3 when your 
work is handled on a MARVEL Series 6A or 9A Heavy 
Duty Ball Bearing Hack Saw. Whether you're cutting 3 
or 30,000 identical pieces, you can be certain that each 
piece will be true that it will be cut-off quickly, and 
at the lowest possible tool cost 


MARVEL Hack Saws are fine machine tools, with all 
the built-in accuracy this description implies. Designed 
to operate at higher speeds, with the heaviest feed 
pressures, they have almost unlimited power and 
stamina to stand up to the most severe service. 


MARVEL Hack Saws are truly multi-purpose cutting- 
off machines. No run is too short or too long, no material 
aoe tae PER * too mild or too tough to be accurately and efficiently 
—- cut-off on a MARVEL Hack Saw. 
Catalog C56 has complete details, facts 
and figures on MARVEL Metal Cutting Saws. 
Write for it teday. 





ARMSTRONG-BLUM MFG. CO. 
5700 BLOOMINGDALE AVE. * CHICAGO 39, ILLINOIS 
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THESE DESIGN FEATURES ASSURE PROTECTION, DEPENDABILITY, LONG LIFE . . . 


| aes 


Exceptional protection is 
atforded by Elliott C-W frame 
construction. Standard motor is 
dripproof; essentially splash- 
proof as well. 


od ee ne 


Cooling air is brought into 
the motor from both ends, di 
rected over coil ends and along 
coils, then forced out through 
bottom openings. 


ELLIOTT C-W PROTECTED MOTORS 


The extra dielectric strength, 
mechanical toughness, and re- 
sistance to moisture and corro- 


sion of Elliott C-W coil insulation, 


materials gives added depend- 
ability. 








ee 





these compact designs provide 


EXCEPTIONAL protection 
DEPENDABLE operation 
SIMPLIFIED maintenance 


The enclosure of the Elliott C-W ‘“dripproof-protected”’ motor 
provides a high degree of protection. Cooling air inlets and out- 
lets are so located that the motor is not only completely drip- 
proof, but essentially splashproof as well. 

Frames, end brackets, and conduit boxes are made of high- 
strength cast iron, capable of withstanding considerable 
mechanical abuse. Motor life is prolonged and greater depend- 
ability assured by the use of the most 
modern synthetic insulating materials. 

Where maximum protection is required, 
totally-enclosed or explosion-proof de- 
signs are available. 


ELLIOTT Company 


CROCKER-WHEELER PLANT, Jeannette, Pennsylvania 


Write for Bulletin PB 
6000-6 which describes 
in detail the features which 
make Elliott C-W motors 
outstanding. 





New grease fiushes old The mechanical design in- 
through bearing and out drain. cludes long bracket fits, sturdy 
Inner grease reservoir and inner feet, which are cast integral 
cap guard against rust or cor- with the frame, handy bracket 
rosion of bearing. Prelubricated knock-off lugs, large conduit 
cartridge-type bearing optional. boxes for easy wiring. 





Why GISHOLT BALANCING 
7 ™~S.. stresses “plane separation” 


ll / : 
ics 
x .—B 


Take this typical part: 
when you rotate it at high 
speed, any unbalance effect at one point—or plane 
—has a “‘cross effect” in another. If you don’t have 
proper means for separating these unbalance effects 
in two correction planes, then your balancing job 
becomes a tedious, time-wasting job of trial and 
error. And you're never quite sure. 

Gisholt Balancers provide plane separation by 
means of electrical networks. They enable you to 
use whatever correction planes are most convenient 
on your specific parts. They let you measure unbal- 
ance directly in correction units. They give you the 
most sensitive, accurate means ever dev ised—capa- 
ble of measuring vibratory movement of at least 


.000025 inch. Gisholts are faster, easier to operate, 


easier to read. And they make it easy for you to 
be sure. 

To have less than these advantages is to add to 
your costs in other ways—in time, loss of accuracy 
and inferior balancing standards. Ask us to send 


the Gisholt Balancing Catalog. 


MACHINE COMPANY 


Madison 10, Wisconsin 


Drmereic 
Salancers 


TURRET LATHES - AUTOMATIC LATHES + SUPERFINISHERS - BALANCERS - SPECIAL MACHINES 
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BULLETIN 849 


These versatile timing re- 
lays are available in a vari- 
ety of types for either “on 
delay” or “off delay.” Delay 
time is adjustable from 
1/20 to 180 seconds with an 
accuracy of > 10%. Main- 
tenance free silver alloy 
contacts. Additional auxil- 
iary contacts easily added. 
A.C. or D.C. operation. 









STANDARD 


Fluid Dashpot Timing Relays 
BULLETIN 848 


For applications | 
where reliability | 





i”, 


is more important 
than accuracy. As 
the viscosity of the —“~@ 


Pneumatic Timing Relays 


AUXILIARY 
UNIT CONTACTS ADDED 
eee eee - Saati eemmeetiiemmmetiion autellitenmnetiicnmmnetiitamaeettiemmedtttiemet=tiedtitcammdtiinmnnttiemetiiemnd 


Motor Driven Timing Relays 


BULLETIN 850 


Driven by a 
Tele« hron mo- 


Reeser tor, this timer 


alternately 


AMONG PRODUCTION ENGINEERS... ALLEN-BRADLEY IS THE PREFERRED CONTROL! 


UNITS 









.. % 





























COMBINED 
ON-OFF TIMER 






BULLETIN 852 


An accurate and 
flexible A.C. 
timer, designed 
for frequent op- 
eration. Can be 








silicone fluid does 
not vary with tem- 
perature, the tim- 
er’s accuracy is + 15% from 
—30°F to+ 120°F. Can be easily 





opens and closes two switch 
units. Made to provide a & 
t, or 6 operations per minute 
Running and 
both contact 


on 60 evecles. 


drift 


time on 





recycled rapidly 
over long periods. Time delay is 
dial adjustable over a range of 20 
to 1. Repetitive accuracy + 











ee 





adjusted from 2 to 30 seconds. 


This broad line of timing relays carries the traditional 
Allen-Bradley trademark of quality that stands for 
trouble free operation. The rugged construction and 
maintenance free, silver alloy contacts have made them 
first choice among men in the field... 
engineers, consultants, and contractors. 
You just cannot go wrong when you spe- 
cify Allen-Bradley control... by name! 


Send for your copy of the new 7th Edition of 
the Allen-Bradley Handy Catalog... it’s an 
encyclopedia of motor control information. 
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units are easily adjustable. 


ALL, 


Allen-Bradley Co., 1310 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


Eight units provide time delay of 
j 0.025 to 


EN-BRADLEY 
MOTOR pinta 


120 seconds. 
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The A Series 


three-way Skinner Valve line 
for medium-size cylinders 


This new A Series valve line bridges the gap 
between the famous V5 line used with small 
cylinders and the reliable M3 line used with 
large cvlinders. The design of this new line per 
mits economical and efficient operation of 
medium-size cylinders as well as faster opera- 
tion of smaller cylinders where increased 
cycling speed is a necessity 

The first of the A Series line is a 3-way nor- 
mally closed valve with a 54,” orifice and 14’ 
NPT ports, and a pressure rating of 125 PSI 
It is designed for use with such media as oil, 
air and inert gases 

Despite the increase in capacity, this new 
valve is light in weight (only 3 pounds) and 

Q7/* mse Tr ort synthetic inserts 

compact (37%%” high and 254” square). The “ag 
body and mounting are non-corrosive zinc and m 
the internal parts are stainless steel. The 
plunger is spring-loaded and direct-acting, and 
the valve can be mounted in any position. Soft Extra-heavy stainless 
synthetic inserts are used, assuring bubbletight steel spring for 
operation and long, trouble-free life positive closing ac 

For additional information, options and spe- Two 1/4-2C 
cifications, call the Skinner Representative or 
Distributor nearest you — he’s listed in the Yel- 
low Pages. Or write us at the address below, 


Dept. 305 


DuovDietight opera 
no packing of any 


type to cause leckage 





NEW BRITAIN 
CONNECTICUT 
305 EDGEWOOD AVENUE 


ELECTRIC VALVE 
DIVISIO 
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BETHLEHEM TOOL STEEL 

ENGINEER SAYS: 

How to Shrink -Fit 
Tool Inse rts 
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one of the Dove engines ‘We like Bet! é t stec butor? by he ransterred fro e retainer. 





67% Savings on Precision Drilling 
of missile, electronic and instrument parts 


DIAMETER TOLERANCES DOWN TO 0.0003 INCHES cre main- 
tained on some ports machined on Delta Drill Presses by Precise 
Products. Parts and jigs above show ingenious set-up required to 
achieve these consistently close tolerances. Stock may be stainless 


steel, brass, aluminum or beryllium—on runs os small os 10 and 


as large as 2,0C 


JREE DELTA INDUSTRIAL CATALOG 


Get all the facts on how YOU can cut costs with Delta 
Industrial Tooling—write: Rockwell Mfg. Co., Delta Power 
Tool Division, 618E N. Lexington Ave., Pittsburgh 8, Pa. 
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Changeover from former methods to use of this four- 
spindle 15” Delta Drill Press resulted in 67% savings 
for Precise Products, specialists in producing small, 
close-tolerance parts. And according to B. Lachowitzer, 
owner of this Minneapolis firm, “In one year the new 
drill press saved enough to pay for itself.” 

Four-spindle construction lets operator do multiple 
drilling on one run of parts at one sitting. The perfect 
alignment between spindles, columns and table on 
Delta Multiple-Spindle Drill Presses assures accuracy 
eliminates time-consuming resetting. With constant 
flow of cutting oil, drill life is greatly extended, reducing 
down time, regrinding, and rechucking. 

See Delta Drill Presses and a complete line of indus- 
trial metalworking tools and accessories at your nearest 
Delta Dealer . . . he’s listed under ““TOOLS” in the 
Yellow Pages. Choose from the WORLD’S MOST 
COMPLETE LINE of drill presses: 20’, 17”, 15”, 
14” and 14” Super-Hi Sensitive in floor, bench and 
overhead models. 


DELTA INDUSTRIAL TOOLS 


ROCKWELL” 
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Stainless Steel 
welding information: 


‘Keep it clean 


You get strong, tight joints when you 
weld Stainless Steel, but you have to make 
sure the surfaces have been thoroughly 
cleaned. Any grease, oil or dirt on the 
welded surface might affect the corrosion 
resistance of Stainless 

When you want to repair a crack, it’s a 
good idea to chip out the cracked area 
completely so you're sure that only clean, 
solid metal is exposed. And remember, 
there are a lot of different kinds of Stain- 
less Steel and they don’t all react the same 
way. Be sure you handle each job right 
check the “Stainless Steel Fabrication 
Book” before you start. If you don’t have 
a copy of this 130-page guide, write on 
your company letterhead to United States 
Steel, 525 William Penn Place, Pittsburgh 
30, Pennsylvania 

Remember: Stainless Steel isn’t diffi- 
cult to fabricate; it’s just different 





USS 2 registered 


United States Stee! Corporation —Pittsburgh 
American Stee! & Wire—Cleveiand 

Nationa! Tude—Pittsdurgh 

Columbia- Geneva Steei—San Francisco 

Tennessee Coal & iron —fairfield, Alabama 

United States Stee! Suppiy— Warehouse Distributors 
United States Stee! Export Company 


United States Steel 














if 











Model #35 U.S. Multi-Slide Machine in which 4 die heads (rams) can be used simultaneously 








The versatility of the U. S. Multi-Slide for the production of stampings, or 


assemblies which include stampings, enables you to reduce price part 
costs by eliminating expensive secondary operations. _ 





The various movements obtainable with the standard machine equipment 


allow for automatic production of intricately formed stampings—complete 
in one operation. Then, a variety of auxiliary attachments, available for 


use in conjunction with the standard movements, make it possible to go 
further and fabricate many different types of assemblies—-in the machine 
FIGURE 1A —a completed assembly at each cycle. 

Ask for a copy of Bulletin + 15 (A) or, to compare manufacturing costs 
send in samples or drawings of the part you want to produce 





FIGURE 1 





aea0 (uT-ofF 


FIGURE 2. Tube reinforcement consists of a flat stock ing and a wire 

_ part—both produced and assembled in a #35 U. S. Multi . Flat stock . 

pr from left to right and wire from right to left as indicated. A» 
completed in final forming position. ; 


U.S. TOOL COMPANY, INC. 


FIGURE 2 3 AMPERE (EAST ORANGE) NEW JERSEY 
U.S. Multi-Slides® + U.S. Multi-Billers® © U.S. Automatic Press Room Equipment » U.S. Die Sets and 
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This man is handing you 
the “Touch of Gold” 





of Gold NORTON COMPANY, Headquarters, 
00 types Worcester 6, Massachusetts 


y wine 


4 Gilly lee is. fk 


ng wheels have the “ lou¢ 
Norton nas n 
and sizes of or 
every grinding job there is a Norton 
heel th + ll do it nest NOR ] ON 
orton representatives help shop- 
] » ol ill P } 
men select that right wheel and are 


available wherever grinding is done. ABRASIVES 


Making better products...to make your products better 








Set No. 84 


EAR MEASURING WIRES 


A Comb lete Consbindiion of 4 v7 Gear Wire 
1.92, 1.728, 1.68 and 1.44 


Sets covering Series 1.92, 














PIPELIVEEYY er traa ries 


meyers yyy 


‘ 


Illustrated above is the newest Van Keuren Gear Wire Set No. 84 
Set No. 84 is a multi-purpose set designed to cover a range of 26 diametral pitches from 2 to 80 
with wires from each of four different and popular wire series 1.92, 1.728, 1.68 and 1.44. 
Because of duplication of wire sizes, this set which would normally involve 104 sizes reduces to 
84 sizes. The economy here is evident 


The latess VK Gear Measuring Tables, available 
four of these gear wire series. Thus the 


Catalog and Handbook No. 36, have been 


set can be used in conjunction 


in 


arranged for use with 
with the tables in many ways, such as: 


when normal diametral pitch 


the set was designed 


ng enlarged pimions and reduced gears tables are 

roe ivatlable for the first time in VK Circular Gi, 
giving meas values and change factors for re 

i gears which mate with pimons enlarged in accord 

a ance th the latest American Standard covering involute 


rene 


rs 
"Gan fine piach gears) 


Complete information regarding the use of gear measuring wires is contained in a fifty-page section of the VK 
Catalog and Handbook No. 36. Included in measuring tables available, 


‘ gear 
as well as all necessary formulas and equations for computing non standard spur and helical gears. Numerical 


this section are the most complete 


examples are included. This book is available on request 
VK Gear Wires are held within .000025” for roundness and exact size. Surface finish is 1.5 RMS or beter. 
If complete coverage of all i ot necessary, sets covering single series such as Ex. or 26 Int. are also 


available. See Catalog No 
Send for a copy of the new, 258-page vren Cotaiog and Handbook No. 36 containing 
m n on measuring problems and methods. Address 


valuable technical and engineering infor: 


173 WALTHAM STREET, WATERTOWN, MASS. 


39th YEAR Optical Flats Light Wave Equipment Light Wave Mic 

Gage Blocks Wire Type, Taperlock and Trilock Plug Gages Maste 
Setting Disks Thread Measuring Wires Gear Measuring Wires 
urbide Pivots Precision Lapping Service 


urbide Plug Gages 
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(war STOCK 


Grade Identity 
Machineability 
Machineability Uniformity 
Hardness Uniformity 


Adherence to Chemical 
and Physical Specs 


Straightness 
Cleanliness 
Smoothness of Finish 


SURFACE FINISH 
INDICATOR 














HARONESS ia 

















Consider ALL the factors 


The qualities, responsibilities, and coordination of the supply and use of 
six general factors (see column at right), represented directly and indi- 
rectly by the silhouettes (above), determine the production costs of the 
simple bushing shown, or the cost of any other part produced by a 
multiple spindle bar automatic. 


The machining ‘‘conditions’’, as just described, vary considerably from 
plant to plant, and affect the economic and competitive position of any 
supplier and user involved. The value of each factor is so dependent on 
the efficiency and value of the others that the importance of improving 
the quality of machining practice is a subject of group and national 
interest. 


With the pressure of deliveries somewhat ‘‘off their backs’’, various 
machining equipment manufacturers are now better able to help the 
user in some ways than has been possible for some time. One way is to 
help him get more out of his present equipment. Doing so upgrades his 
machining ‘‘conditions"’ and lowers his costs. And, it logically precludes 
any recommendation of new equipment that may be indicated later. 


Conomatic 


+ 
« 








Squareness of Chamfered Ends 
Uniformity of Diameter 
Uniformity of Lengths 


TOOLS AND TOOL HOLDERS 
Perishable Tool Material 

Adherence to Hardness Specs 
Adherence to Accepted Design 


Suitability to Work 
Requirements 


Tool Holder Interchangeability 


Holder Adaptability to 
Perishable Tool Replacement 
and Job Changeover 


MEASUREMENT CONTROL 


Dimensions, Weight, Hardness, 
and Smoothness of Bar Stock 


Dimensions, Hardness, and 
Smoothness of Tools and 
Work 


Setting Control of Tools 
Machine Accuracies 


COOLANT 


Type Identity 
Cooling Qualities 
Lubrication Qualities 
Corrosiveness 
Inflammability 
Toxicity 

Specific Gravity 
Viscosity 
Homogeneity 
Hyperacidity 


MACHINE 

Weight 

Floor Dimensions 

Dia. and Length of 
Work Accommodated 

Block Test 

Line Test 

Tool Accommodation 

Tool Accuracy 

Speeds and Feeds 

Lube and Coolant Supply 

Chip Disposal 


PERSONNEL 


Responsible Periodic Checking 
of All Factor Functions of 
Supplier and User 

Teamwork to Establish 
Optimum Machining 
Standards 

Responsible Inspection of 
Qualities and Measurable 
Properties of All Factors 

Optimum Condition Machining 
Manuals for Various 


4 Personnel Levels 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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New REGAL lathe design 














. scores high 
with 


operators 


i” report 95% of new Regal 
figures is the LeBlond Use- 
1 we send toall new LeBlond 
f learning what in- 
lislikes } 
ne iS Gesigned 
leas expressed by our 


es ol recent years. 


' > ry +t 
ng acceptance of the 


1 up very simply. 


a's 


I performance- 
Your LeBlond Distrib- 


tails. Call him today, 


cut with confidence 


BLOND) 
eae | 


a 


= 


THE R. K. LEBLOND MACHINE TOOL COMPANY 


Cincinnati 8, Ohio 








= and built like heavy-duty lathes, 


ct the new LeBlond Regals will give you a long life 
of precision production, minimum maintenance and 
the kind of depend- 
ability you'd expect aarr, 
froma much higher- _ = = - 
priced machine! 1——— ——— 
The new Regal 
headstock uses the 
same combination 
gear-belt drive con- 
struction that proved itself on the famous LeBlond 
Dual-Drive and is now incorporated on our new 16” 
heavy-duty lathe. The new bed has hardened and 
ground replaceable 
ae _ steel ways like the 
ways on our heavy- 
duty machines. They 
are fitted according 
to the compensat- 
ing veeway principle 
to insure better dis- 
tribution of forces for proven long-time accuracy 
and minimum wear. 


' 


Again, like higher-priced lathes, Regals are equipped 
with both feed rod and leadscrew for continued 
accuracy in 

thread chasing. ak wee 


Other big-lathe SP 
features — 3- el St OS - Same es 
bearing spindle. . had 3 —— 
Automatically- 


lubricated 

quick - change 

box. Wide car- 

riage bridge 

with ample 

bearing surface. 

Rugged tailstock with plug clamping. Plus general a 
dimensions and construction details patterned 
after LeBlond heavy-duty lathes. 


All of LeBlond’s 70 years of experience has gone 
into the design and building of these new Regals. 
Only from the builder of a complete line of lathes 
can you get a low-priced lathe with - big-lathe 
features. 


World’s Largest Builder of A Complete Line of Lathes for More Than 70 Years 





ECONOMIZE ON YOUR GANG-TOOLING 
WITH STANDARD SCHRADER AIR PRODUCTS 


Many plants use air to plan their 
own gang-tool units. They design 
them with standard Schrader 
parts and save money. They 
know it pays to think “air” when- 
ever they automate such jobs as 
holding, moving, tripping, feed- 
ing, ejecting. 

Air pays off because it is also 
safe, fast, and accurate... as well 
as versatile and economical. Use 
it for the trickiest jobs in the 
shop. Schrader air specialists will 
help you select the right compo- 
nents from the most complete 
line of air products. 


ANOTHER TYPICAL SHOP PROBLEM SOLVED BY STANDARD 
SCHRADER PRODUCTS: Six holes had to be drilled in table tops. How 
to increase production and speed up the drilling, without increasing 
costs? Operator places tabletop rail A on movable carriage B and 
presses valve C. Clamping cylinders D hold rail in position. Cylinder 
E advances carriage to drills. Holes are drilled in rail to exact depth 
Carriage returns to position when valve H is tripped and reverses 
4-way valve. Valve J exhausts pilot valve F and clamping cylinders 
release rail. 


RESULT: Production increased 80% with an economical Schrader-con- 
trolled fixture. 


ERE ARE SOME TYPICAL SCHRADER AIR PRODUCTS: 
VALVES ACCESSORIES 


ie 


! i 
! ' 
ny 36 iS 


CYLINDERS LUB-AIR-ATOR 


filters 


We can help you put Schrader Products to work just as profitably 
and our Distributors are conveniently located for fast delivery. 
Information is available by writing directly to us— 


A. SCHRADER’S SON, division of Scovill Mfg. Co., Inc. 
460 Vanderbilt Avenue, Brooklyn 38, N. Y. 








scoviLL QUALITY AIR CONTROL PRODUCTS 
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is the shortest 
distance to 
top production 


production 

There are Butterfield 
houses in Chicago, Cleveland, 
Detroit, Fort Worth, Los Angeles, 
New York, San Francisco 

See your Butterfield Distribu- 
tor for precision-made drills 
reamers, taps, dies, cutters, end 
mills, hobs, and carbide tools 
Visit the Butterfield Booth 643 at the 


Triple Mill Convention in New York tee 
City, May 26-28. 


BUT TERF 


... the cutting tools that make the most of your product 


BUTTERFIELD DIVISION, UNION TWIST DRILL COMPANY, DERBY LINE, VERMONT 
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ARMSTRONG 


¥ 
—_—* 


Types and Sizes for 
Every Industrial Use 


ARMSTRONG Wrenches have engineered designs, a wide 


Yu 
ta 


ARMSTROI nr 














safety factor of extra strength, accurately machined open- 
ings that go over screw heads or nuts easily, grip firmly 
—will not slip, round corners or mar faces. 

Drop forged from special high tensile carbon and alloy 
steels, heat treated to an exactly pre-determined balance of 
hardness, toughness and tensile strength. ARMSTRONG 
Wrenches will not “chew out,” will stand up through years 
of service, making work faster, easier and safer. 

In sizes and types, ARMSTRONG Wrenches comprise the 
most complete line of industrial wrenches manufactured. 


Specify “ARMSTRONG” when ordering wrenches. 


‘ARMSTRONG BROS. TOOL CO. 


5215 W. ARMSTRONG AVE. © CHICAGO 30, ILL. 
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nal Wage 


FOB ctor i 
less motor ——_— 














Economy-priced Royal Drills are multi-purpose machines. | Among CINCINNATI 
Built to handle light drilling on a production basis, they are quality features are: 
ideal for utility operations as well. And, because they are nplete electrical controls built 
CINCINNATI -quality metalworking drills, they maintain ac- nt t 
curacy longer. That’s why, in the long run, they cost less than nven tive depth stop. 
the lowest price drill. acket for rapid 

CINCINNATI Royal Drills are built in 16” and 18” 
sizes in bench, floor and multiple spindle models. This $128.00 
bench model includes vee belt, belt guard, manual control 
(single phase) with overload protection, motor mount. 

Ca your CL&T Dealer Or, write us dir 


“ OD OF 


ng capacity in Ci. 
tables and bases 


2 


Improved Machining Through Research 


CINCINNATI LATHE AND TOOL CO. 


3207 Disney Street * Cincinnati 9, Ohio 
“TRAY-TOP” Lathes / ‘‘CINCINNATI” Drilling Machines / ““SPIROPOINT”’ Drill Sharpeners 
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automation at its best!! as only BAUSH can do it - - 


with Baush completely mechanical transfer machines using “S”-Type Leadscrew Units . 


IROOM C) i i= (0165 


Easy, economical main*tenance with shop mechanics 


+ May 5, 


Interchangeability of units 
No expensive hydraulic oil . 
No costly hydraulic leaks 
Positive, steady tool feed .. 


American Machinist 


No surge or tool breakage in break-thru . 


Longer life of motors, gears, spindles and guide bushings . 


WHY NOT TRY US? 


al 

— 
_—— 
_———e 
SS 


MACHINE TOOL CO. 


SPRINGFIELD 7, MASSACHUSETTS 





BETTER MACHINING STARTS WITH ALCOA SCREW MACHINE STOCK 


One part held up production ! 


KEYSTONE CAMERA 
SWITCHED TO ALCOA 
ALUMINUM 





CUT 1-MINUTE MACHINING TIME TO TEN SECONDS... 


This part in stainless steel (type 2416) was holding up 
CAM RATIOS production of Keystone Camera’s 8-mm Capri line. 


Head Stoc 1:1 

—~ peal a Keystone production men switched to ALCOA® Alu- 
~ 2 minum Screw Machine Stock (Alloy 2011-T3) and 
No. 5 : of cut machining time 83 per cent—from one minute 
Atta Ament 1] e 

nadie speed 6000 RPM . 

reading speed RPM That’s a 


urface speed 400 F.P.¥ , 
: machining aluminum. Notice the tool layout—alu- 
1,000 fpm is 





O fen seconds 





6-to-1 advantage typical with free- 


minum permits higher speeds (even 
common), increasingly important with today’s com- 








plicated screw machine part designs. 
Since the change to lightweight aluminum, Key- 





DEGREES 


stone reports less tool maintenance, easier handling, 
tter finishes. Aluminum retains the surface finishes 


produced by machining. You can polish, buff, brush 


} 
» 


— or burnish it. 
Find out more about performance in screw 

machines. Here’s how to do it: 

® Meet Tom Conroy, Alcoa’s screw machine special- 
ist and field consultant. He will be glad to demon- 
Strate aluminum’s advantages. See coupon. 


PRODUCTIVE DEGREES 


UNPRODUCTiVE 


CAM CHANGE 
REVOLUTIONS 


RATIO TO 1 


; 





Send for free book, Alcoa Aluminum in Automatic 
Screw Machines. It's a valuable procedures manual 
written for production men. 

Ask for immediate stock delivery by calling your 
nearest Alcoa sales office or Alcoa distributor 


“ALCOA THEATRE v a.coa §& 
wa Ure-tng Rtvente 6 i ALUMINUM 
es — tere ee —_—- 


— 3 di ' ; j Aluminum Company of America 
: 2 , 242 868-E Alcoa Building, Pittsburgh 19, Pa 


atety 

Return #2 5] 3). : 7} 275 Yes, I'd like to— 

Cut off and form radius #3 2 ? hear from Tom Conroy. 
Open collet have a copy of Alcoa Aluminum in Automatic Screw Machines. 


Return headstock 


Return d 
Form 


Close et Nome 


Position 
hamfer § 0 ] 2 
Cheater 66 2 Company 


Safety 
Return #4 


























Address 
City 
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automation at its best!! as only BAUSH can do it - - 


with Baush completely mechanical transfer machines using “S”-Type Leadscrew Units . 


TO GIVE YOU: 


Easy, economical maintenance with shop mechanics . . 


+ May 5, 1958 


Interchangeability of units . . 
No expensive hydraulic oil . . 
No costly hydraulic leaks . . 
Positive, steady tool feed .. 
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No surge or tool breakage in break-thru . 
Longer life of motors, gears, spindles and guide bushings . . 


WHY NOT TRY US? 


MACHINE TOOL CO. 


SPRINGFIELD 7, MASSACHUSETTS 





BETTER MACHINING STARTS WITH ALCOA SCREW MACHINE STOCK 


One part held up production ! 


KEYSTONE CAMERA 
SWITCHED TO ALCOA 
ALUMINUM 





CUT 1-MINUTE MACHINING TIME TO TEN SECONDS... 


| This part in stainless steel (type 2416) was holding up 
CAM RATIOS production of Keystone Camera’s 8-mm Capri line. 
— 3 Keystone production men switched to ALCOA® Alu- 
: . minum Screw Machine Stock (Alloy 2011-T3) and 
2. 5 cut machining time 83 per cent—from one minute 
Spindie speed 6000 R PM. : 
Ne ney bn GS That's a 6-to-1 advantage—typical with free- 
Production pieces 








to fen seconds 





machining aluminum. Notice the tool layout—alu- 
minum permits higher speeds (even 1,000 fpm is 
common), increasingly important with today’s com- 











plicated screw machine part designs. 

Since the change to lightweight aluminum, Key- 
stone reports less tool maintenance, easier handling, 
better finishes. Aluminum retains the surface finishes 
produced by machining. You can polish, buff, brush 
or burnish it. 

Find out more about performance in screw 
machines. Here's how to do it: 
© Meet Tom Conroy, Alcoa’s screw machine special- 

ist and field consultant. He will be glad to demon- 

strate aluminum’s advantages. See coupon. 


DEGREES 


RATIO TO | 
CAM CHANGE 
REVOLUTIONS 
PRODUCTIVE 


FEED UNIT 


— EE 





Send for free book, Alcoa Aluminum in Automatic 
Screw Machines. It's a valuable procedures manual 
written for production men. 

Ask for immediate stock delivery by calling your 


nearest Alcoa sales office or Alcoa distributor. 


> 
Now en 


© @ oo 


k for this label 
_Atcoa | t's your guide to the 
ALUMINUM 


aauk 


yey 


“ALCOA THEATER 
4 Atventers 
° m vaiue 


Aluminum Company of America 
868-E Alcoa Building, Pittsburgh 19, Pa 


4 e . . we Yes, I'd like to— 
Cut off and form radius #3 1 2 : 7 [] hear from Tom Conroy. 
> tock [] have a copy of Alcoa Aluminum in Automatic Screw Machines. 

urn headstoc 


et Name 


Position 
Chamfer #4 ° Company 


Safety 
Return #4 Address 
City 
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He proved 
that 1 wheel 
could 


" 
‘\ 


% 


: 
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outperform 3 at Steelcraft Tool Co. 


‘raft Tool Co., of Detroit, used differe grinding 
wheels to rough and finish the angles o igh speed steel form 
one specification for roughing Then Bay State 
came into the picture through distributor Jim Frederick of Detroit’s 
Industrial Abrasives Co. He showed them how a single Bay State wheel 
specification would ct t for roughing and 


Result The new wheel eliminated the need for 


repeatead whee! 
ges and both Roland Belardnelli, co-owner o 


chat Steelcraft, and John 
for speed and precisior 


» Pox tut ]; 21 sa* » 9 ’ . _ ar hh ’ . . 
talk to you? Bay state distributor : Unances are he ii come up 
with more than one cost-saving idea for your grinding operations. 

“ost —that is his bus 


5 | ’ 
. a 


i BAY STATE 
" ABRASIVES 


Abrasive Products Co., Westboro, 


Abrasive Products Co 


. 


Massachus¢ 
Bay State Brantford 
es: Bristol, Conn., Chicago, Cleve 


tors: All principal cities. 
American Machinist - 
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SPUR GEARS 


Available from .125° P.D. 
minimum, to 40° P.D. 
maximum — hobbed or 
shaped in a selection of 
120 D.P. to 2% D.P. 


BEVEL AND 
MITER GEARS 


Available from .375 
D.P minimum, to 
moximum 
depending on rotio— 
with o selection of 


64 D.P. to 2% D.P 


Gregory Grant says... WORMS AND 
WORM GEARS 


“WHY ALTER A STOCK GEAR?” satan ten 


500 P.D. to 
: : minimum. 35” ©.D. 
@ Grant can manufacture gears in production lots to your seal 
ren - , naximum — hobbed 
specifications at less cost than you can purchase stock in a selection of 
gears and alter them to your requirements 64 D.P. to 2% D.P 


@ If you rebore a stock gear, you lose gear accuracy 
lower gear efficiency and shorten gear life HELICAL GEARS 
@ When you alter a stock gear in any way, it costs Available from .250 P.D 

you men, money, and machinery that can be minimum to 35” P.D 

released for your own production. maximum — with a 
selection of 64 D.P 

@ Send us your specifications and Grant can to 2% DP 

furnish gears with the hole size, slot for the 
key way, and tap for the set screw 


exactly as you require them. In other FEED SCREWS 


words, Grant can deliver gears ready 
" Available from 250 P.D 
for installation. ninimum, to 9%” O.D 
, noximyum in lengths up to 
@ Grant Precision gears can be 36’ depending on diameter 
supplied in precision class 1 with choice of 96 D.P. to 2 D.P 


or class 2 in any material. 


GROUND THREAD CAPACITY 
Available in range “% P.D. to 6 P.D 
12” face maximum ground from 120 
D.P. to 4 D.P. with pressure angles of 
14%", 20°, 222 , 25°, or 30 


Delivery on any quantity of precision or custom gears can be 
arranged to meet your production schedules. Whatever the 
quantity, you'll find that each gear has a uniform accuracy 


aa, ol that insures maximum dependability and eliminates rejects. 


— J GRANT GEAR WORKS, INC. 


ESTABLISHED IN 1877 


\ TMAARAAMY 
ny WEST SECOND STREET, BOSTON 27, MASS. 


@e CATALOG AVAILABLE ON SPEED REDUCERS e@ COMMERCIAL GEARS) e PRECISION GEARS 
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Cuts scaling time 60% 


JOB: Removing welding flash on fabricated 
parts. Formerly used heavier, slower weld- 
ing hammer and pick. Switched to rugged, 
fast-hitting Rotor S-1P Scaling Hammer. 
RESULT: Reduced scaling time from 75 
minutes to 30 minutes. Savings paid for 
new scaler in 60 working days. 

Rotor S-1P is also ideal for peening, 
paint scaling, beveling of plates, light chip- 
ping and star drilling. Front exhaust keeps 


Rotor Air Tools: Assembly Tools + Drills + Small Wheel Grinders 
Straight Grinders + Vertical Grinders + Scalers « Chippers « Rammers 
Rotor High-Cycle Electric Tools: Grinders + Polishers » Sanders 
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work clean. Push-throttle permits operator 
to rotate tool and chisel. . . start with a few 
blows and control blows up to 5000 a min- 
ute. Safety chisel retainer allows one-hand 
operation. Chisel bushing is replaceable. 
Available with three throttle handles: Push 
(S-1P), Lever (S-1L), Grip (S-1G) 

Full details in Bulletin 54... or ask for 
demonstration on your job. The ROTOR 
TOOL Company, Cleveland 32, Ohio. 
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$7200 per month saving by 
large automotive plant after switching to 





e 
DASCO D-2O0 Fi 
‘é 
HEAVY-DUTY SOLUBLE OIL 
An actual saving of $7200 per month, including labor costs, 
has been reported by a large automotive transmission plant 
since switching to Stuart’s Dasco D-20—the first truly heavy- 3 
rs 
duty soluble oil formulated and priced for general application! 
e 
ONE OIL FOR 365 DIFFERENT MACHINES—This carefully engi- 
neered compound eliminates cutting oil confusion—drasti- 
cally re es the numbe cutting fluids needed in your ; 


plant. This plant uses economical Dasco D-20 in standard 


mixtures on 365 different machine tool reducing cutting 3 
oil inventory ... saving service time and cutting oil costs ' 


I mi g cI nce ve taking 
| lubricating and « g properties you expect 


RANCIDITY ELIMINATED—This user reports that Stuart’s 
Das D-20 stays sweet ger—¢ 
R t I g 
tive Vv oC est é 
in the pre c S s. Stuart’s Dasco D-20 h 
wetting ability—r s effective when mix 

For Cutting and Grinding 
St rt’s D » D-20 1 ntains or improves ethiciency 
your ¢ g and grinding operations. A real heavy-duty 
é forms tough, thin film betw 
cutting tool and the work ... reducing friction a1 


ing excessive heating. A wide variety of tough me utti 
operations including certain type s of broaching, can be done te | ; 
with this one low-priced compound. A lean mixture for e 
grinding enables you to take full advantage of improved 
You can use low-priced Stvart's Dasco D-20 for ream- 
ing, boring, drilling, facing, chamfering, milling, tap- 


unit pressure for maximum stock removal... keeps wheels > 
E . é e ping, threading, brogching, surface-grinding, and 
open and free-cutting . . . prevents heat checking. high-speed corbide tool machining. 


wheel bonds. Properly applied, it allows you to use high- 





1958 
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First low-priced heavy-duty soluble oil with 
both additives: active germicide and E. P. base 


Stuart’s Dasco D-20 is the first low-priced soluble oil multi-purpose, heavy-duty soluble oil gives you idea 

a special anti-ranciaity germicide an characte ristics for high spet 1 mach ning with carbide 

n extreme pressure base oil additive with high anti- cutting tools rades finish and t é | 
har rist Carefullv balanced peel aon ' ) 

characteristics areluliy Dalanced, steel app itions. Stuart’s Dasco D-20 is superior 

ty emulsifying agents provide high-grade cool- wetting ability avoids rust mixes easily ... keeps 

nusual stability for longer life. This machinesand partsclean nd is preferred by operators. 








Find Your SINCE 1865 
STUART Rep. Phone our 
alee Team Mt * gees Beni tu D. A. STUART OIL CO., LIMITED 
2729 South Troy Street, Chicago 23, Illinois 
Arrange now to test Stuart’s Thermex 33 CANADIAN D. A. STUART OIL CO., LIMITED 
Hot Die Lubricant on your difficult forg- P.O. Box 430, 43 Upton Rd., Scarborough, Ontario, Can 


ing and drawing operations. 

OO. CRS. soi Sucb ae Tyler 7-8500 
CIO, WE x... . «ss cdeds Bishop 7-7100 
HARTFORD, CONN........... Jackson 7-1144 
CLEVELAND, OHIO.......... Prospect 1-7411 
PHILADELPHIA, PA........ Devonshire 8-6100 
TORONTO, CANADA........ Oxford 9-9397 METALWORKING 


Representatives in all principal cities LUBRICANTS 
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RCA Victor proves that the lightest 

ee metals do not always produce the light- 

est weight parts. This RCA Victor Portable Television 
Receiver is built with a ZINC Die Cast bezel and screen 
mask that weighs less than one pound, yet provides the 


Strength and rigidity necessary for a structural part of the 


entire housing. 

The sharply edged brow, thin wall sections, streamlined 
shape, compound curves and built-in conveniences for easy 
assembly are possible only by the die casting process. Die 
cast of ZINC, this bezel meets every requirement for the 
modern styling of the RCA Victor Flight-Line Series of 


receivers. 


SECTION €E 


ec O50 WALL 
(REF) 


“25 


S 
<i... 


SECTION “0” 
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How to save money on your next press: 


apply your specs toa basic R. D. Wood design 


‘ exactly nhat vo 


Pre T Le 


R. D. Wood 25 ton capacity, heavy-duty hori- 
zontal press for cold bending steel or copper 
: ie pipes and tubes. Handles 1%, 2, 2%, 3, 3%, 
oom a and 4° sizes with standard bending pins, forms 
next hydraulic press, consult Wood. and dies. Other sizes are available up to 200 tons 
capacity. Larger presses can be designed. To 
assist in loading, positioning and discharging 
work, accurately machined table is fitted with 
rollers at each edge. Ram is guided accurately 
through full press stroke by machined groove 
in table. Hydraulic power is supplied by 3 gpm, 
2,500 psi variable displacement radial piston 
pump. Single hand lever controls press opera- 
tion. This is only one of many R. D. Wood Presses 
for the metal-working industry. Send today for 
Catalog and free engineering information. 








R. D. WOOD COMPANY 


PUBLIC LEOGER BUILDING e PHILADELPHIA 5, PENNSYLVANIA 
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CUTTING 
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FOR EVERY APPLICATION 


Regardless of application Threadwell has the right cutting tools for the right job. 


Proof of their superior quality and accuracy is evidenced in their performance. 
Why not experience the confidence all Threadwell users enjoy and include 


Threadwell in your production plans . . . now. 


See your Threadwell distributor 


for the finest in Taps, Dies, Counterbores, 


Keyway Broaches and Gages. ah 


58, THREADWELL TAP & DIE COMPANY 
Greenfield, Mass., U.S.A. 
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Typical! parts pro 
duced by 214” 
Mode! AW Cleveland, 
at profitable produc 
tion rates, with 
simple tooling. Ask 
your CLEVELAND 
representative to 
submit a cost analysis 
with production es 
timates on your work 


REMEMBER, 
Clevelands Cut Costs! 


THE CLEVELAND AUTOMATIC MACHINE COMPANY 


SSRI tae 


with the low-cost CLEVELAND 


22" model AW single spindle automatic 


With a base price of $4000 to $5000 
less than other comparable automatics, 
this Model AW Cleveland will set an 
unbeatable production pace in your 
shop. Not only is it fast, precise and 
highly versatile, it is a rugged. fool-proof 
automatic, free from complicated mech- 
anisms and controls that require con- 
stant adjustment and maintenance. 


Quick and easy to set up, this Cleveland 
features universal camming — rapid, 
hand crank stock feed adjustment— 
quick change collet pads—four auto- 
matic spindle speeds for each set of 


PET 


- a. Ss 
Paes 


pick-off gears. An easily accessible tool- 
ing area is provided by wide, indepen- 
dent double cross slides and large diam- 
eter 5-hole turret. Forty spindle speeds 
—69 to 1920 rpm—give you efficient 
speeds for all types of materials and 
tools. Forward and return turret tool 
feeds are infinitely variable through a 
simplified mechanical drive. 

With the 24,” Model AW Cleveland, 
you can cut your costs three ways:—ON 
BASE PRICE—ON SET-UP TIME—ON MAIN- 
TENANCE. For detailed machine specifi- 
cations, write for AW Bulletin. 


4928 Beech Street 


Cincinnati 12, Ohio 


SALES OFFICES: CHICAGO 
CLEVELAND e¢ DETROIT 
HARTFORD « S.ORANGE 


Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 
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TRY THIS CAPER ON 


Here’s the way to do it—do it faster—do it better. 
Here’s a lathe that will do things like no other ma- 
chine in your shop. 

The great big template is the tip-off. That—and 
the Air-Gage Tracer head there on the rear of the 
bottom slide—and the hydraulic unit. Put them 
together and you've got the speed and accuracy of 
the Air-Gage controlling straight in-and-out move- 


ment of the bottom slide and compound, with a 
push or pull to the cross-feed screw. With straight 
template angle-set as shown, this turns much steeper 
tapers than any regular taper turning attachment 
ever made. Stroke is 18”—giving a 36” diameter 
change at one setting. And you can handle any taper 
up to a 36” maximum diameter and a 45° angle. 
Great? Sure—and there’s more! You can chase 


te 


Big Work + Steep Taper + Overall Turning ° 
Thread Chasing —Now Monarch Does it All 
Hydraulically! 








2(-)3) TURNING MACHINES 


e ——“* FO® 4 GOOD TURN FasTee vaw TO MONARCH 
\ © ‘ 
\ Ne & 





YOUR TAPER 


threads quickly (see photo of template set-up)— 
tapered ones, if you like. You can turn all shapes 
(up to a 45° angle) that you can on any Air-Gage 
Tracer controlled Monarch—and you can lock the 
cylinder in position and operate conventionally with 
all the advantages offered by Monarch Dyna-Shift 
design (a great big production-plus in itself). The 
Monarch Machine Tool Co., Sidney, Chio. 


a 





Plug Assembly turned on Monarch Model 
* with this template set-up. * 4025-36 Series 90 Dyna-Shift Heavy Duty 

Machine can be operated Lathe with hydraulic taper and forming 
hydraulically, eliminating conventionally or similarly attachment. It swings up to 48” over bed, faces 
need for neck and producing to Air-Gage Tracer con- up to 42” diameter change mechanically. It’s 
cheaper and stronger piece. trolled lathes. versatile as they come! 


Template Set-up for thread b End of Shaft is turned Cc 


chasing. Straight template 
with 30° extension retracts tool 





PRECISION FORMS, GROOVES and 


LANDS t# ecard WZ 


with SHEFFIELD’S CRUSHTRUE MULTIFORM GRINDERS 
do fe 


MODEL 180 MODEL 109 


Servo Mechanism Sleeve 


The seven grooves of this servo mechanism sleeve = 

rushtrue ground from the solid to a tolerance of .O( 

2 . ge 

on spacing and .002” on minor diameter in 55 seconds. 

Material, SAE 52-100; Rockwell, 58-60 C; depth of 

plunge grind, .145°. 
Forms and grooves are precision ground on i 

machines with comparable speed and economy ere 
For complete details write to Department 1, The Po 


Sheffield Corporation, Dayton 1, Ohio, U.S.A 


these 





Self-aligning Bearings 


— 8071 


Ze SHEFFIELD c5: 00:22: 


of Bendix Aviation 


Grinding Grooves in a Transmission Shaft 


manufacture and measurement for mankind 
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Okay we'll say it again! There’s an 
easy, simple solution to your Grinding Wheel Problems 
Just switch to CINCINNATI (PD)° WHEELS! CINCINNATI 
Grinding Wheels offer positive duplication—a remarkable 
achievement in precision manufacturing and quality 
control that can save you money and increase your 
production 
Pounce on these facts: Through the CiIncINNaATI (PD) 
Manufacturing process, you are assured Positive Dupli- 
cation of the original wheel every time you re-order. 
“On Grade” with a CINCINNATI (PD) WHEEL means all 
future (PD) WHEELS will act and grind exactly alike! 
Yet CINCINNATI (PD) WHEELS are priced no higher than 
ordinary wheels! 

So “Hold That Tiger’. . . and hold down those costs! 
See your CINCINNATI Grinding Wheels Distributor. He’ll 
be glad to explain how (PD) WHEELS can save you money 


*Trode Mark Reg. U.S. Pot. OF. 


May 5, 1958 


American Machinist 


and increase production. Or contact us direct and we'll 
send one of our representatives—men who know grinding 
and grinding machines, as well as grinding wheels. Write, 
wire or telephone Sales Manager, CINCINNATI Milling 
Products Division, Cincinnati 9, Ohio. 

REMEMBER—on/y Cincinnati (PD) Grinding Wheels 


\ 


give you 


( 


GRINDING WHEELS 
A PRODUCTION PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. 
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at BENDIX-PACIFIC, NORTH HOLLYWOOD, CALIFORNIA 


turret is power indexed, speeds are pre-selected for each turret face, 
and pre-selective infinitely variable, constant hydraulic feeds assure 
fine finish and accuracy. In addition accurate depth control for each 
turret face is provided, and the automatic hydraulic rapid approach 
and return saves valuable machine time. All operations of a machin- 
ing cycle are performed at the most efficient rate commensurate with 
fine finish, accuracy, speed, and longest tool life. The parts are held 
in quick clamping indexing fixtures which are provided with positive 
pin locators. 

Burgmaster may be supplied as complete production units includ- 
ing fixtures and tools ready to go into production. Why not ask a 
Burgmaster field engineer to call and get his suggestions on your 
work. There is no obligation 


Job Facts 


Machine—Burgmaster 2BH Automatic Hydraulic 
Turret Drill 
Part— Manifold Plate (3 levels) M Hole (Typical) 
Lot—100 
Material 
Holding 
Finish—Critical 
Former Method 
Machines 
Former Time—1.94 Hrs./Pc. overall time 
Burgmaster Time—.77 Hr./Pc. overall time 
Savings—1.17 Hrs. or 60% 


Magnesium 

Special Indexing Fixture—Pin located 

No Tool Marks some areas 
Conventional Drilling and Tapping 


Operation Dimensions M Hole 


495/.490 x 1.975/1.915 004 
-509/.508 x 1.975/1.915 Deep .004 


980 /.970 dia. x 
1.322/1.302 deep 004 
585 x .580 x .098/.093 from 
BTM of .980/.970 dia 
Finish 45° & 120° angles 
9/16—18 UNF 38 x .540 THD 


Drill 
Ream 
\/ ——C'Bore 


C’Bore 





004 
Tap 








BURG TOOL 


INC, 


MANUFACTURING COMPANY, 


15001 South Figueroa Street, Gardena, California 
FAculty 1-3510 DAvis 9-4158 


Feed Speed 


1200 
450 


300 


450 


150 


0) 8) 4 adie 


CAPACITY 


Liat 


Close-up showing the 
special hand index- 
ing fixtures that accu- 
rately locate and 
hold the manifold 
section for machin- 
ing the valve ports 
Separate fixtures are 
required for each of 
the three sections. 
Photo shows machin- 
ing type M hole. 











Write for bulletin describing Bure- 
master 6 and 8 spindle Automatic 
Hydraulic Turret Drilis in detail 
Twenty-minute 16mm sound film 
showing Burgmaster turret drills in 
operation, including the new automatic 
positioning table, available from any 


office 
Dept. 3 


BURGMASTER DIRECT SALES OFFICES: 


Ridgewood, NJ. 

86 North Maple Ave. 
Gilbert 4-3002 
Chicago 25, lll. 


5329 Lincoln Ave. 
LOng Beach 1-1178 


Detroit 37, Mich. 

13730 W. Eight Mile Rd. 
Lincoln 8-4333 

San Francisco, Calif. 
1341 Old County Rd. 
Belmont, Calif. 

LYtle 1-0309 


Cieveland 7, Ohio 


14706 Detroit Ave. 
ACademy 6-7030 


Plus dealer 
representatives in other 
industrial centers. 





Former Time 1.94 Hrs./Pe. 


Present Time .77 Hrs./Pc. 


Burgmaster Model 2BH Automatic Hydraulic Turret Drills are 
increasing production, improving quality, and cutting costs on all 
types of jobs. At BENpiIx-PaciFric, North Hollywood, California, 
they are reducing machining time 60% on missile parts which were 
formerly machined on conventional drilling and tapping machines. 
Twenty-seven valve ports are machined in three manifold sections 
on three machines, a total of 46 operations which use four tools 
per operation. (Finish is critical, demanding no tool marks in some 
areas.) Average rate of production is 35 parts per hour, and scrap 
loss is reduced to a minimum 

Automatic Hydraulic operation assures quality and economy. 
This production record is made possible by the efficient automatic 
machine functions of the Burgmaster Model 2BH Turret Drill. The 


The girl holding a plastic model of one of 
the manifold sections. Note the extensive 
machine work required 


Specialists in High Production Turret Drilling 


1C Manual 2B Manual 2BF Flange Mounted 2BH Automatic 3BH Automatic 2BR Ram Type 2BHT-3BHT Automatic 
Power index Power Index Power Index Hydraulic Hydraulic Radial Drill Tape Controlled 
%” Capacity %” Capacity %” Capacity %” Capacity 144” Capacity %” Capacity %” and 14” Capacity 





Save Time 


STANDARD STOCK L otters ites 
BROACHES 


Further Identification 


) ~~ 


nd Missiles 


KEYWAY BROACH KIT 


In one minute and for as little as 
one cent you can cut a keyway 
with this kit. For keyways from 


Vis” to 1” in any bore from }4” 
to 3”. 


VWinute Than 
SQUARE BROACHES 
HEXAGON BROACHES 


New ROUND BROACHES 


Used in an arbor or hydraulic press 
for finishing holes to exact size in 
one pass. “3” to 34" squares and 
hex’s; 14” to 1” rounds. Produc- 
tion Type Keyway Broaches also 
in stock. 


SEND FOR CATALOG bl ne a 
AND PRICE LIST 


The duMONT CORPORATION 
Greenfield, Mass. 


MAIL FRBE BROACH CATALOG AND 
PRICE LIST A describing Square Broaches 
Hexagon Broaches, Production Type Key- 


way Broaches and Keyway Broach Kits to 


Name 
Company 
Address 
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N tt - When hand operations are replaced by high speed mecha- 
Aly pa é) BS nized methods, you benefit with lower costs, higher 
production, better quality control. In production drilling, 
Leland-Gifford is the best source for sound, economical 


fo 3 pro fi ts eee and effective solutions. 


+ 


ro feed 4-station deep hole 
ng unit. Each station auto- 
matically loads, positions and 
drills 3/16" x 5.860" hole in 
automatic transmission part. 
Discharge to conveyor at 100 


pes. per hour. 


STEP 2 > 


Convey to second unit, drill 
small cross hole to meet deep 
hole and ream deep hole. Eject 
to conveyor at 200 pes. per hour. 


Call in your nearby Leland-Gifford 
sales engineer. 


PS de ee Sy ree 


/LELAND-GIFFORD | =~ == 


Detroit 


eS | >) iE FA i /p i ‘ 1429 W. MeN sRd 
be ) EA X tH Ip I Los Angeles Office 
D7 iii } | — l 1 


{ = Hi Cleveland 22 620 Leonis Bly 
P. O. Box 8 Vert 8. ¢ 


DRILLING MACHINES | Intanapote 6, P.O, Box 1051 


WORCESTER 1 BAS SACHRUVUS ETT SS. U.S.A. ff Rochester 12, P. O. Box 
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rith submicro 


fine globular 


so 00) ae ae © oo 


YOUR PROFITS! 


THE 


7-Pasceate. 


CUSTOMER’S 
MAN 


There’s nothing unique about 
stressing product quality. But, at 
Roto-Finish we have an added incen- 
tive. The success of the Roto-Finish 
Customer's Man depends on 
providing the kind of depend- 
able, mass-production finishing 
service which builds customer satis- 
faction, and results in a steady 


repeat business. 


TRIAL AND ERROR FINISHING IS COSTLY 


If you're now bearrel finishing, ovr Cus- 
tomer’s Man will welcome an opportunity 
to work with you in your own plant to 
show you how to get the finish you wont, 
faster, and at lower cost. 

If you're hand finishing, he can show 
you how fo save up to 80% of your present 
finishing costs. 

WANT PROOF? Then write or phone 
your Roto-Finish Customer's Man today 


ROTO-FINISH CASE HISTORY 


Helpful Henry 


by L. Hoppes 


"This photo is unretouched 
MATERIAL: Bearing steel, 61 Rockwell C Scale. 
DIMENSIONS: 1.213% dia. x 1.015”. 
FINISH BEFORE: Ground to 10 RMS. 
FINISH AFTER PROCESSING: 2 to 4 RMS, 
with no dimensional change). 


477%- E . 3723 Milham Road 
KALAMAZOO, MICHIGAN Wy 
COMPANY Phone: Fireside 3-5578 


FOREIGN REPRESENTATIVES: ARGENTINA ilier—Buenos Aires @ AUSTRALIA—A. Fiave 3.—Cheltenham 
o BRAZIL—C ‘ al E justrial de F s We Lid. —Rio de Janeiro @ CANADA— Canadian Hanson & Van 


Winkle Co., Lid —Toronto @ ENGLAND—Roto-Finish Lid. — Hemel Hempstead @ FRANCE — Societe Roto-Finish — Paris 
@ GERMANY. AUSTRIA, NORWAY, SWEDEN, SWITZERLAND— Metaligeselischatt A. G.—Frankfurt, a M—Germany @ 
HOLLAND, BELGIUM, LUXEMBURG—N._ V. Roto! sh Maatschac Deitt, Holland — ITALY—S eta Roto-F sha 

ectroq : V'll tie it for you, boss—oh, oh, kinda old 


R.L.—Milan @ SPAIN—Inst Ele S. A—Barce 
and worn! 
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CALENDAR 


American Society for Metals 
Southwestern Metal Exposition 
and Congress, May 12-16, State 
Fair Park, Dallas, Texas 


National Association of Metal Fin- 
ishers—Annua Meeting May 
}-21, S ton-Gibson H 


i 


American Supply & Machinery 
Manufacturers Association 


American Society for Quality 
Control Annual Meeting, May 
: - ~ . 

American Gear Manufac turers As 
sociation : I 


; 


Society of Aircraft Materials and 
Process Engineers and The 
Magnesium Association t 


’ » Be 
> vi 


Society of Automotive Engineers 


S M 


National Materials Handling Ex- 
position j ent ASM 


| 


International Automation Con- 
gress & Exposition—June 9-13 You CAN improve your profits w 


( New York, NY specify milling cutters! It costs 
remove chips and efficient 
American Institute of Industrial moval can add pennies to your profits Send today for the new Nelco 
Engineers—Natior nference every hour of every production day! Catalog, showing over 700 cost- 
nd cutting tools. Write—Cutting Tool 


—_ = on, Jul Bi : REMEMBER. Your investment in a ma- pivision: Brown & Sharpe Mfg. 


chine tool, a skilled machinist—yes, in the 
very plant itself—pays off only in the effi- 
ciency of the production tools you use! 
American Society of Mechanical Specify NELCO Engineered Carbide Tip- 
Engineers—Semi-Annua! Meet ped tools. Remove more metal, more 
ing, June 15-19, Hotel Statler, quickly, more efficiently, count the savings 
Jetroit, Mich ... improve your profits NOW! 


Co., Manchester, Conn. 


American Society of Testing Ma- 


terials—Annual Meeting and 
Exhibit, June 22-27, Hotel Stat- 7v thet EXTRA 
ler, Boston, Mass Ln ie Pardoctton ! 


National Tool & Die Manufactur- CUTTING TOOL DIVISION 
ers Association—Summer Meet- 
we eae ae ee eee NELCO CARBIDE TOOLS HIGH SPEED STEEL CUTTERS 
Hotel, Bretton Woods, NH 
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Greater concentricity between hgle and body 
of this high quality sleeve assures longer tool life 
and more accurate drilligg 


/ 
oe a 


















A.S.A. Taper Shank 


LIST NO. 201 


These new and improved Split Sleeves 


For Fre Size D 
Wire e Neo N for straight shank tanged drills are made 
Letter Sizes A te 


with precision holes, accurately air gaged 
for size and roundness to maintain ex- 


treme accuracy. 


Modern manufacturing methods assure a 


high degree of concentricity between the 











hole and the body of the sleeve. There is 


LIST NO. 202 


aS A Taper Shenk less run-out at the drill point, resulting in 


longer tool life and better holes. 


They are properly heat treated to resist 
distortion, mutilation and wear, and at 
the same time to prov ide the proper spring 
action for easy drill release and removal. 
CLEVELAND Split Sleeves are designed 
and produced to the same high standards 
which have made the familiar } trade- 


mark famous for quality since 1876. 







LIST NO. 203 


A.S.A. Taper Shank 





For Fractional Size Drills 7% 











LIST NO. 204 


A.S.A. Taper Shank No 4) 
For Fractional Size Drills 7%4" to 1” 






Telyphone Your Tnduittial Suyoly Distributor 





CLEVELA) 


PA 


CLE-FORGE High Speed Drills have long 
been recognized for giving more holes per 
grind. Now, with the new CLEVELAND 
Split Sleeve, you can more effectively use 
tanged straight shank CLE-FORGE Drills 


; ai 
and get more flute length at lower cost. 


Instead of paying for a taper shank on 
every drill, you get the needed length 
with a split sleeve—which outlasts many 


drills. 


On many jobs requiring extra length 
drills, the combination of CLEVELAND 
Split Sleeves and CLE-FORGE Taper 
Length Drills eliminates the need for 


special tools. 






















LIST NO. 915 


Fraction Sizes 


to 


va LIST NO. 950-K 
Wire Gouge Sizes LIST NO. 916 LIST NO. 949) Heavy Duty Dr 
No. ! to No 5? Fraction Sizes Fraction Sizes Fraction Sizes 


letter Sizes AtoZ ge" to ig a” to "Ys s tol% 








eo Se 


Taper Length Regular Milling 





ee 
Taper Length Heavy Duty Hy-Spiral 


i — 


Low Helix or Drills for Brass 











Below are shown seven types of Special Purpose Straight Shank CLE-FORGE High Speed 
Drills. These drills are not regularly available with taper shanks, but they can be fur- 


nished with tangs (at no extra cost) and used with CLEVELAND Split Sleeves 


A 


Jobbers Length Cobalt Drills 
















SS i Ss 4 
— 


Drills for Plastics 





Ne Ne ee | 


Hy-Spiral or High Helix Drills 


LS SS 


Heavy Duty or Cotter Pin Drills 





















Now — 
for the first time 
in grinding history.. 


a 


‘no cycle time out 
for wheel dressing \ 





Write for c ym plete 7 nfo 


JONES ; LAMSON MACHINE COMPANY 


502 CLINTON STREET, SPRINGFIELD, VER Ss 
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LSBOR™ 


BEFORE BRUSHING 


j 


AFTER BRUSHING — fiwr? 


remot € Cae 


Flying finish for jet engine parts 
...10 times as fast with precision OSBORN Brushamatics Methods 


Methods. 


Stress con- 


FRE'’S how a ject engine I nufacturer ha br ‘ production 
H bottleneck saved dollars an in the pr ion-finishing 
of jet engi nponent 


gine ce 


of surtace 
parts used 
costly in 
minttes...10 
1 finish held to micro- 

inch specif 
Power Brushing works to help you 
speed production it Costs mprove product quality. An 
Osborn Brushing Analysis, made in vour plant at no obligation, 
will show vou how. Write us for details—and for vour copy ot the 
Osborn Manufacturing Company, 


S 


It's ty pic. 


20-page Brushamatic. booklet. T/A. 


JET ENGINE 
sion finished 


fr 


é 


MLHCTION Ve 


51-OOL Mac 


BRUSHING MA CTION MACHINERY 


American Mach 80A 





Emuisions of new S.E.C.0 








NEW EMULSIFYING OIL 
KEEPS MACHINES CLEAN, 
PROTECTS AGAINST RUST, 

GIVES IMPROVED HARD-WATER 

EMULSION STABILITY 


RUST-PREVENTION— The smaller oil pa 
sions of new S.E.C.O. gives better 
g properties and increased pro 


orrosion See 


proved. If you’re 
ibout greater 


ion With neu 


800x photomicrographs of 10% emulsions. Vew 


nes aS MANyV oO pa cies pe init 


Many minute particles in S.E.C.O. en 
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SUN OIL COMPANY Philadelphia 3, Pa. 
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Stanscrew service helps insure 





IT PAYS TO STANDARDIZE ON STANSCREW 


— 


quality for new Tuthill pump 


Works Manager, Tuthill 


“Dependable, precision- 


Marvin Williams, 
Pump Company, says: 
built fasteners are an essential ingredient of the 
quality we build into Tuthill Pumps. 
‘Therefore, when we designed our new series 
of high pressure Powermax pumps, we had our 
distributor arrange for a visit from Stanscrew’s 
fastener specialist. The socket head cap screws 
he recommended for this demanding application 
met the stringent standards we have established. 
And because of our years of experience with 
Stanscrew, we know we can count on precise 
product uniformity and fast service.” 


Hundreds of other leading companies in 


HMS 


WESTERN | THE 





STANDARD SCREW COMPANY 





STANSCREW FASTENERS | 


CHICAGO 


2701 Washington Boulevard, Bellwood, Illinois 


have also learned that it 
pays to standardize on Stanscrew. For Stan- 
screw offers a comprehensive line of over 4,000 
different types and sizes of standard fasteners 

including a complete selection of socket, 
set, and cap screws. These are produced in three 
modern plants by fastener specialists with over 


American industry 


85 years of specialized experience. All 4,000 
items are always in stock . . . quickly available. 


When you have a fastener problem, call your 
Stanscreu distributor. He will arrange for a 
prompt visit from the Stanscrew fastener specialist. 
The specific recommendations he will make can 


often mean important savings. 


NOIS 
REW COMPANY. HARTFORD. CONNECTICUT 
WESTERN AUTOMATIC MACHIN REW COMPANY, ELYRIA, OHIO 
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@sPoTtT NEws 


Five-year (instead of normal 15 to 25 year) depreciation on all machine tools 
purchased from January 1958 through June 1959 has been urged by National 
Machine Tool Builders’ Association President Alfred V Bodine. In a message 
to Treasury Secretary Anderson, he requested overhaul of tax depreciation pol- 
cies on machine tools as “the most important anti-recession measure the Treas- 


ry could adopt.”’ See pp 104-105 


UAW-CIO has been denied NLRB permission to consolidate 83 petitions from 
seeking auto plant representation. UAW wanted 


splinter skilled labor gr 
to avoid jurisdictional elections that might delay auto negotiations. 


oups 


1 
ley 


Boeing-Seattle is in the market for 1000 engineers right away—mostly electrical 

and electronics engineers—for boost-glide space vehicles, airborne missile 

launching platforms and other space age projects. 

Highlights of Russia’s machine tool exhibit at the Brussels Fair: (1) a Hydrotel- 

type with tape control, (2) a 4-in. punch card-controlled horizontal miller, (3) 
tical horizontal and vertical jig borer similar to the SIP Hydroptic 8, (4) a 


n optical 
py of a medium-size Hauser, (5) Pratt & Whitney-type jig borer with optical 
tary tables, and (6) a vertical Mult-au-Matic type automatic. 


Ford tooling programs over the next three years will “substantially surpass even 
he unheard-of new model investments of recent years,” ording to Ford vice 


inh 
sident J O Wright, speaking in Louisville recently 
A anager egotiance maker claims it will introduce more products requiring either 
his year than at any time in its history. Incidentally 


home laundry equipment models, which usually 


postponed until fall 


Modified low-hydrogen electrode eliminates starting-up porosity in welds—afte1 


ick and before the gas shield has formed. This British development 


way: special paste is applied to electrode tips after normal coating 


trike an arc more easily and generate a.shielding gas the 


Water-soluble glass is used as a protective coating in heat treating of 6A1-4V 
in a new Boeing-developed process that is said to improve quality, cut 
ng costs. Coating is sprayed on and dries in 15 min., spalls or falls 


¢y97 
tUuli 


in st aieumeand quench 


UAW-CIO headquarters staffers are taking a 10% wage cut, from Walter Reuthe: 
iown, and 100 of the 1100-man staff are being laid off until things pick 


A 


New British method for cutting and profiling aluminum cuts aluminum plate 1 


‘ high speeds, using either oxygen-free nitrogen other gases 

is s prod iced by a constricted arc of high temperature and velocity, 

truck between a tungsten electrode and metal surface and surrounded 

elding gas. Arc stream meits and ejects a thin section of metal to form 
resulting in a clean-cut edge. 

Wage boosts of 19¢ an hour or more have been involved in 20% of all labor con- 


tracts (some 200 of them) signed in first quarter 1958, and more than half of 
signed contracts provide increases in the 10¢-to-12¢ range. 





Spot index to major News stories. oR 
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Precision Threads Roughed And Finished 


Automatically! 


These automobile steering gear ball-race screws are rough- 
ground from the solid on an Ex-Cell-O Thread Grinder. This 
operation was formerly done by thread hobbing or milling. 
The screws then go into the machine illustrated, an Ex-Cell-O 
Style 33 Thread Grinder, equipped for automation. It self- 
loads, locates, finish-grinds, and ejects steering gear screws. 
What's more, when desired, the wheel can be automatically 
dressed after completing a predetermined production. It 
increases hourly per-unit output over manually operated 
machines while actually decreasing the number of rejects. 
A double saving. 

Ex-Cell-O Precision Thread Grinders come in a wide range 
of models —some best suited for toolrooms and short runs, 
others designed for fully automatic, high volume output. 
In all, there are five models adaptable to any production 
requirement. 

Why not find out today how these Ex-Cell-O Precision 

Thread Grinders may be able to reduce your per-unit costs? 
For full information, just call your nearby Ex-Cell-O 
Representative. 


EXCEL f sperecisers 


CORPORATION 
DETROIT 32, MICHIGAWN QDiuision 
MANUFACTURERS OF PRECISION MACHINE TOOLS « GRINDING AND BORING SPINDLES « 


CUTTING TOOLS « TORQUE ACTUATORS + RAILROAD PINS AND BUSHINGS « DRILL JIG 
BUSHINGS + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 








Where's the business? 


WwW ngton nt to be beset by: 
ing speedup is n 
Y talwoark 
metalwork- 


en 


Pentagon experts have one explanation 


+r 
‘on 


According to this thinking, contract 


7 ‘ fry — tin 
pt rs iOTr some tl 


ncreases 


ventories, employment, Production of aircraft, 


me Cal 1958 wi 
essence, | 


pe lleVeE 


The point to remember is this: Prior 


' 
raers 


we would 
~17¢} “k in mn! 
CULDACKS 1 @mipi 


lting ¢ 


itdownc rec? o mM 
Laow ns, resulting mm 


lder projects. Instead 


s¢ 


rhe figures on new orders... The big union held a strike threat over the head 
‘ : f Republic Aviation Corp in the East d ca 
1g volume of new orders fo! ‘ . ' 
ut nort of a Walkout), with 
goods production does show up . 
= it wanted in the way 
Dept figures: new procurement 


s ; Senge $3.10 per hour, highest 
billion in March—the highest 

Now the bargaining spotlight has 

South, Far West and Midwest. Most major con- 


Even so, Pentagon economists believe the sta- . : , . 
ts are open and, within the space of a few 


two years 


$304 D wie } ba . 
fail how the real rise in new military , . os , : 
; : ays towal he end of April, big Machinist 
res on new I ' : 2 : 

strike, if necessary, against Lock- 
they do not oe PP ere ee- ape : 
: .eed Aircraft rp (at both Burbank, Calif, and 
at San Diego, and Mc- 
St Louis. Direct wage de- 
The letter contracts simply tell the company nands vary, but the range is generally between 
that the military will contract to buy a certain 24¢ and 30¢ an hour—spread over this and next 


t that the precise quantity and detailed 
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PROFIT DEVELOPMENT 
mam toe Deelelel a t-Tal a: 
‘ reports the Mergenthaler Linotype Co., ‘that a 


“We discovered,’ 
Bullard H.B.M., Model 75 saves us valuable time. It eliminates 


much of the waiting and handling time previously used 


in the fabrication of jigs, fixtures and special parts.” 


“With our versatile and accurate 
Bullard H.B.M., Model 75, we can 
mill, drill, bore, tap, ream and in- 
spect a piece without removing it 
from the table. Now we perform 
as many operations as possible on 


the same machine.”’ 


BULLARD 


Rememler... te cut costs when 
cutting moll — beep Becllard 


vfor or 


ne or wr fe yo ur nearest Bu 


THE BULLARD COMPANY 
BRIDGEPORT 9, CONNECTICUT 
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DED ECOL IL... 


One car for S-P? 
Studebaker-Packard may soon make a decision 


just one car (in addition to 


line)—its small, popular 
retain the same body shell, 
od wheelbase and reduced 
length. The 


head, 6-cyl engine would 


n on overall 


pe retained 
If the decision is made, and it should come very 
Packard and the Studebaker Comman- 
n and President would be dropped, 


Hawk” sports car 


series 


Big deals in little wheels... 


ird’s Reports with strained o; 
April new cal 


] . +; ssa ¢ 
Saies continue to 


But no such problem existed at the recent In- 
ternational Automobile Show for foreign cars 
New York’s C 


Ose°rve 


One anonymous De- 


ee peopie pawing r tnese 
j , +” 


1erweal na bDargain Dasement 


All exhibitors claimed that sales 


nd custo! 
OI der S 


The unfortunate fact is that top Detroit brass 


present to see 


throngs shopping for 


*) 
srhar th s} +} Go 
rernaps thougn, tne ig- 


) pay heed to this excerpt 
l rling who attended 
“gave a strong indication 


} man ’ ) ‘ .-3 _or 
a bieaii \ : alit i@ss Cal 


Actually, 


have al iy made up their min to move as 
f less car. Even 
car picture 

I designs for 

soon send blueprints 


ncing for the project 


Shakeup at Chrysler... 

Chrysler President L L Colbert 
scathed from an April 24 directors’ meeting and 
announced these corporate appointments: E C 
Rowe from administrative VP to “first” VP; 


emerged un- 
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William C Newberg from group VP-Automotive, 
to executive VP; Byron J Nichols from general 
manager-Group Marketing to VP in the same 
position; R S Bright from Group VP-Basic Man- 
ufactur 


in 
ng; I 


tul 


g to group VP-Automotive Manufac- 
i ving Woolson from VP and presid 
yf De Soto Division to VP-Director of Man 
turing Services; Robert P Laughna from 
executive to VP in charge of the corporate | 
ning staff; and E C Quinn from president, Chr} 
ler Division, to VP-general sales manager, 
motive products. 
The moves relieve car divisions of manufactu! 
ing and assembly responsibilities. Division heads 
are downgraded from “presidents” to general 
managers. The new alig retains only MC 
Patterson at Dodge. Harry E Chesebrough re- 
places John P Mansfield at Plymouth, 
Mansfield moving to the staff of the first V 
J B Wagstaff takes over De Soto and C E I 
the Chrysler and Imperial Divisions ’ 
and Briggs were sales managers 
ive divisions previously, and Chesebro 
ed up corporate product planning. 
Some observers had been predicting that Colbert 
ld move up to the vacant board chairn 
hip with Newberg becoming chief executive 
fficer. Rowe is approaching retirement age. Th« 
still might be pertinent to the future, 
possibility that Chrysler, Imperial, and 
» could be merged into a single operating 
similar to Ford’s M-E-L setup, but 
ut manufacturing responsil 
Chrysler Corp dollar sales for the first quarter 
his year were reported down 53 resulting 
over $15 million. Profit for the like 


+ 


period was over $46 million 


A055 of 


Revamping at Ford, too... 
And at Ford, the retirement of Executive VP 


1o 
ix, 


of manufac- 
All plants are now divided 


++ Ww . sift stormy y yurt - 
nto six manufacturing divisions 


turing operations 
These divi- 


" t¢19rn 


ion 
SiOTIS, mh turn, 


i become components of two new 
groups—Power Train and Body 

John Dykstra, formerly VP in charge of the 
Transmission and Axle Group, has been elevated 
to VP-Manufacturing Staff. Ray H Sullivan, VP 
for the old Engine, Foundry, and Metal Stamp- 
ing Groups, is also easing into retirement, but 
will continue along with Harder as a consultant. 
Line responsibility for the Body and Power 
Train Manufacturing Groups will be taken over 
by VPs Irving A Duffy and C H Patterson, re- 
spectively. 





GREENLEE LEAD-SCREW FEED ASSURES 
frociAlor THREADING and TAPPING 


PRODUCTION MACHINERY 


GREENLEE, 


~ 


KG) 


\ 
~ 


PRODUCES UNIFORM HIGH QUALITY... 
Reduces Scrap...Llowers Costs! 


The Greenlee precision lead-screw threading arrangement 
makes it easy to machine parts otherwise impractical on an 
automatic bar machine. Precision Acme, tapered and multi- 
lead threads are machined in the high speed and feed ranges 
required. Smooth, clean thread form, fine fit and high 
tolerance concentricity make lead-screw threading profitable. 
Built-In Duplex clutches on 6-spindle machines reduce set-up 
time on simultaneous tapping and multi-tooled jobs. The 
profitable lead-screw arrangement can be applied to Greenlee 
machines in the field as well as on new Greenlee Automatics. 


It will pay you to investigate. 


Want more information? Write today for Catalog A-405, 


GREENLEE BROS. & CO. 


1725 Mason Ave. 
Rockford, Illinois 
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AIL RCRAERT 
and MISSILEs 


Money woes for aircraft makers... 
Amidst all the hullabalox r the speedup in 
ircraft makers 
Dept 


The most serious problem exists in th lavy’s are being reflected 
a eer ee Se eee. gee But the Air Force’s Garlock 
ca “es rig a as ing to Air Force contract 
Bey nd lee ee eet it se Sal companies to project 
BuAir’s most significant measure: a new pol- existing development 
awards unless the If projected expendi 
ss Payments line.” th 
cases, the Navy roducti 
payments al- 
imbursement 


new policy, 


mse New missile ‘Proje ct... 
+r . . ’ P ; T ie newes 
The Air Force also stoutly denies talk 

n time. Says Lyle Garl 


We ar 


Orval Cooke, Aircraft Industries Association, 


Says he We know of 


\y 
The controversy boils down 
en 
Carl 
1as been traditi 
-ar’s budget- 
irsement type 
nly 80 
of the remain- 
policy 


£ 
a 


may have 
*s. Certainiy 
own or borrowed f ARDC’ 
production costs until final pay prime contr 
nt Military Procurement Agency pl ulsion, guidance, and nose cone systems. 
Looking at the broad picture, Defense Dept of- Minute Man will sunetion either as a 1500-mile 
deny that there’s a serious fiscal IRBM or a 5000-mile ICBM—depending on 
number of rocket stages put together. The scop: 
But no one denies that Defense Secretary McEl- of the new program — a lot on an upcom- 
roy has set up an “expenditure target”—a ceil- ing Air Force decision on how far to take on 
ing, in effect—for the military services in fiscal Navy’s Polaris sslid-geepelh lant IRBM for use 
1958, ending June 30. The figure has just been a land-base missile to ania the liquid-pr: 
$39.1 billion—the pelled Thor and Jupiter 


> 


boosted from $38.9 billion to 


American Machinist - May 5, 1958 





or these 


or these 


you can do a better job and save money with a 
BSA Single Spindie Automatic... 


BSA Single Spindle Automatic Screw Ma- 
chines offer speeds, machining accuracy, ease 
of tooling and operation and low cost main- 
tenance equal or superior to anything in their . ay A | 
class. All these plus “‘unit construction and 
replacement” of work spindles, side slides, 
turrets and gear boxes. This means less ma- j 
chine down time—faster, more accurate pro- a 
duction. National Acme provides full engi- : . 
neering and tool design services as well as 
service facilities and a full stock of replace- 
ment parts. 

We would like to show you how BSA 
Single Spindle Automatics fit into your pro- 
duction picture. Write for free illustrated 
literature. 


BSA Automatic Screw Machines are sold, stocked and serviced in the U.S.A. by 


National Acme 


THE NATIONAL ACME COMPANY, 171 E. 131st St., CLEVELAND 8, OHIO « Sales Offices: Newark 2,N.J., Chicago 6, Ill., Detroit 27, Mich. 




















MACHINE TOOLS 






HEADS 








Toolup for a small Chevvy... 


Bids are out on machine tools to make the en- 
gine for a new small Chevrolet. Tooling is said 
to be planned for about 70 cylinder blocks an 


he Tonawanda, N Y, plant. 


_ + +h 


Not all the machines for this job would be new 
Some would be rebuilt from Chevrolet’s existing 
equipment 

Chevrolet is believed to have attempted camou- 
flaging the purpose of this buying program by 
pe eifying that the machines would be set up 
yf blocks run off at Tona- 
wanda, after which the production line would be 
shipped to Holden in Australia for manufacture 


of Holden cars. Observers are convinced that 


ind a certain number 


he new line is for a small Chevrolet and will 
tay at T 
Ford has not been idle experimentally while 
Chevrolet progressed with its program. It is re- 


have made a few V-4 blocks. This ac- 


nawanda 


+ can 
not have signifi icance 





may 


rrans-Axle on the way? 

There is much talk around Detroit about the 
-called Trans-Axle Program. One story 

it that General Motors is pr 


® ti i So _ — —_— Bas 
eral hundred milli on dollars over the next three 


epared to spend sev- 


uur years to make this change 1n ali its ca 


But the start will be modest 
First tooling orders may be placed in the early 
fall and may be for only one line of GM 
+h roht+ that 


uid tne £O-aneat occur, it 1S 1loug 





Builders cautiously optimistic . 

imi 1iled among builders at 
th ri Meeting of the National Machine 
Tool Builders’ Association. Most of them fee] 
that the order-curve will slowly move up, with 
a setback here and there 

Net orders for cutting-type machine tools rose 
to $29 million in March from $22 million in 
February, and a low of $18 milli 

This spurt is partly accounted for by a big Tim- 
ken order placed with Cincinnati Milling and 
Heald and further orders from General Motors 


on in December 


Truck 

It is doubtful whether April net new orders 
matched March’s. Nevertheless they probably 
were ahead of the February figure. 


Monarch Machine Tool Co intends to take up 
some of the production slack in its plant by re- 
placing all present Monarch lathes in use in its 
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shop with the company’s latest models. It also 
will build new machines for factory stock as 
well as for dealer showrcoms. The machines re- 
placed will be rebuilt for resale. 

Several important machine tool companies have 
set up rebuilding departments recently and are 
actively soliciting rebuilding work for which 
they would not have shop facilities available if 
orders for new machines were better. 

To try to give sales a spurt, Michigan Tool Co 
has just announced five new developments—two 
new machine tools for making gears, an ex- 
tension of Michigan Tool’s ultra-fast spline roll- 
ing process to tubing, a cost-saving method of 
restoring worn cutting tools, and a new high- 
precision indexing attachment for various types 
of machines. 

National Broach & Machine has completed tool- 
ing for production of ultra-precision gears, with 
emphasis on engineering development and pro 
totype work. The program is not designed to 
compete with jobbing shops 
Chry sler i is snleomesil to have made the decision 
f integrated bodies 
except 


for production 
for all its cars, including station wagons, 
the Imperial, for 1960 models. 


The program will involve a large amount of 





resistance welding and much high-production 
automation of parts handling to and from weld- 
ng machines 





WV (eTolaliatsmm ele) ks 


= 















BOTH NEW ORDERS AND SHIPMENTS ROSE 
for metalcutting and metalforming machine 


tools in March. Net new orders jumped from 
$28.3 million in February to $35.35 million in 
March. During the same period, shipments rose 
from $48 million to $53.6 million. Backlogs held 
steady at 2.7 months 





89 

















ANOTHER RYERSON PLUS: Cost-cutting ideas 


~~ eh fe 
a =< 


Short, fast-breaking chips indicate machinability of Rycut 20 
—also save time by eliminating problems of chip clearance 


Rycut 20 alloy steel increases 
rotor output 40%, doubles tool life 


Here’s a manufacturer getting 34 World's fastest machining alloy 
rotors an hour compared with a steel in its carbon range, Rycut 20 
previous 24— plus a 100°; reduction is widely used for gears, cams, 
in tool grinding spindles, shafts and bearings. Like 

How? By switching to Rycut 20 all other alloys from Ryerson, it 
alloy steel. The company is Buck- carries a Certificate of Analysis and 
eye Tools Corporation, of Dayton, Hardenability which tells you ex- 
Ohio. A Ryerson alloy specialist actly what steel you're getting and 
recommended Rycut 20 (a low-car- what to expect of it. A phone call to 
bon, lead-bearing alloy) for the rotor a Ryerson steel specialist at your 
of their “‘Cadet’’ nibbler, an air- nearby Ryerson plant may bring 
operated contour-cutter used on important cost reductions in your 
sheet metal, tubing and plastics metalworking operations. 


€=) RYERSON STEEL 


/ 
Member of the <Q » Steel Family 


Principal Products: Carbon, alloy and stainless steel —bors, structurals, plates, sheets, tubing—aluminum, industrial plastics, metalworking machinery, etc. 


Using Rycut 20 bars, Buckeye Tools Corp 
machines motor rotors ir e than two 


minutes floor-to-floor time 


"Tie sae 


47 RYER 
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Materials unimportant? 

Manufacturing people, for many years, have 
been in the habit of shrugging off the cost of 
materials” in a product as insignificant. Only 
labor is important to manufacturing cost. While 
business conditions and technical requirements 
are changing rapidly, this habit, unchanged, can 
be expensive 

When materials are correctly selected and prop- 
erly managed, their share of product cost can be 
very small—but never so small that it is unim- 
portant. The wrong material in a product line 
can be very expensive. Meetings such as the re- 
cent AMA Materials Management Conference 
and the ASME’s Design Engineering Show, both 
n Chicago, provide current emphasis of the need 

take a hard look at materials management. 

Careful materials selection can shorten manu- 
facturing time, improve tool life, and simplify 
perations like heat-treatment, inspection, and 


ussembly. Perhaps even more important 


2.2 ; oa Foam senile o - . nr - 

hidden values such as reductions in rejects, more 
consistent machine loading and _ scheduling 
better customer acceptance, and easier inven- 








Automation, too, is affecting the share of product 
cost allocated to materials he the cost of direct 


labor per piece is reduced, the significance of 
material is compounded. First, of course, mate- 


ial takes a higher ean of direct product cost 
Beyond this factor is the problem of consistency; 
lack of it can mean costly downtime and waste 
And, because more pieces must be produced in a 
nit time, to meet fixed costs, the cost of time 


sses per piece is multiplied more rapidly 


Materials control, materials engineering, and 
findin 


iaCturing Management recog- 


y noe 


£ ever increasing ac- 








nizes the true significance of materials in ulti- 
mate product cost. Many companies, according 


le >_vcam " 5 rea . 
rials Management Conference, 


to the AMA Mate 


value-analysis engineers in 


+h 


1€ pur- 











Nasing daepartment 

Mostly it’s the hidden costs that need evaluation. 
From spoilage in inventory to bottlenecks in 
machining or welding or finishing, from han- 
iling to loading and shipping, materials in the 
product and the process are a much more im- 
portant cost factor than many production people 


are used to admitting. 


Developments to watch... 

Alloy X-8001, for fuel-element cladding, has 
been developed at the Argonne National Labora- 
tory of AEC by adding small quantities of 
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MATERIALS... 





7 smerrial allaw 
nickel to aluminum 1100, a commercial alloy 


. 
containing iron. Addition of the nickel created 


high- 


n alloy more resistant to corrosion by 
n 5 @Rease — 
temperature water than commercial aluminum 


} } war of! . > 
alloys having iron as the primary alloying ma- 


Maximum protection against wear and corrosion 
eflectors is claimed 


i 
thin film of 


yf headlight and searchlight 1 


for a new process in whicn a very 


t the re- 


silicon dioxide (quartz) is deposited 
Developed by Ri bert Bosch 


flecting surface 


GmbH, Stuttgart, Germany, the technique rep- 
resents a further improvement in the vacuum- 
metallized aluminum reflector developed by 
Robert Bosch in 1941 
Metallic beryllium, in addition to its uses in 
nu Ca eac S anda lil alloy , co er Is now 
being considered by vate industry for many 
varied applications such as: parts for X-ray 
cameras, aircraft brakes, underwater instru- 
ments, engine parts, high-frequency electror 
arts i C Tt nst nents ana aS an a | Ve 
—uumMINL 1! baths I Aldi coating of ste 






if ore thickeners 


are being used in a new line 


Formica 


"9 Seomad he T _ y , ns 93 ae > 
manufactured by De nve! me ment C 
pads are attached to the underside of the gear 
in an enclosed meeting Spr assembly which 


Submerged in the oil, the pads ride 


ime thin 7 } y irefan 7 
against a machined Dearing surtiace ol! 


Fire-resistant paint which foams at 300 F to 


coat ing has been devel- 


form a ick provectlyv 


c 
ped i C vena Electr« 


dynamics Corp, 


>. n ee " ; , +» > 

Pasadena, Calif, for use on a super-strong rec- 
rd-protection box. From inside out, box has 
ictlie-1ron compartmen covered Dy roamed 





stainless steel shell, and this 








. “alr in > y 7 ) ri +} ine at , 
special paint. Paint might, with baking, provide 


nolmow struc- 


sound deadening on interiors of 


tures 





Institute of Electro-Chemistry .. . 


. will be set up in Moscow, says the Presidium 
f the USSR perepagen= of Sciences. Professor 
A N Frumkin, who will head the new institute, 
stressed the importance of electro-chemistry in 


metallurgy and in organic chemistry. One of the 
first problems to be tackled is a search for new 
this will be followed 
action of pure 


ro-synthesis of organic substances, 


chemical-energy sources; 
by research into electrolytic ext: 
metals, elec 
a study of electronic emission phenomena, and 
analysis of the phenomena at the boundary be- 


tween semiconductors and solutions. 























why use GOLIATH 
when “‘DAVE” can 


do the job at 


1/2 the cost? 














don’t pay $20,000 when you can buy a 


a 
LODGE & SHIPLEY f=, urry COPYMATIC 
TRACER LATHE for less than $10,000 


A too-big, too-expensive tool doesn’t mean you'll do the job quicker, 
better or at lower cost. There’s new proof of that fact«... ir 
the HI-TURN 45° COPYMATIC Tracer Lathe! 
This rugged and versatile lathe is } 
production jobs at time and money-saving 
offers more features, more q 
substantially below lathes havir 


power and light construction. 
For complete details, request Bulletin DM-4 from: 
The Lodge & Shipley Co., 3056 Colerain Ave., 
Cincinnati 25, Ohio 

FEED RANGE 


We are able to select the ¢ 
for all part the é 


DINABRAKE MOTOR: 


Spee 
~ 


HP AMMETER: 


DESIGN: 


ACCURACY: 
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WHAT'S AHEBHAD... 
in Metalworking 


Is the end to the downturn in sight? 


So far, aircraft parts manufacturers haven't be- 
gun to feel the effects of shot-in-the-arm de- 
too 


U S industrial production fell off only 1 point 
on the American Machinist Production Index in 
April (see chart), an indication that the metal- fense spending. Automotive parts makers, 
working recession may have bottomed out. see no immediate pickup in output. Both aircraft 
and auto parts manufacturers contemplate fur- 
category, which include ircraft and which ther layoffs before business picks up. 
jumped 7 points during the month. This is an Steel producers are still depressed by custom 
srnment loosening of defense inventory liquidation, but they think the liquida- 
ining to make itself felt at tion should run its course before midyear. 
fast enough to suit Steel operating rate in the Cleveland-Lorain 
83 and 87) (Ohio) area at press time had slumped to its 
lowest point in many years—24.5% of capacity. 


Particularly bright is the “Other transportation” 


, : as ; But elsewhere in the country, steel operating 
A few encouraging signs... ee cee MY ae 
rates were running somewhat above 5 of 
Even the hard-hit automotive industry (down capacity. 
10 ind ~oints this month alone) c} 72 @ cion » , - 
0 index points this month alone) shows a sign Steel foundries, as April drew to a close we! 
r two that the 1 st may be over. An example ; Ria — 
st may be a “ exampie operating at 40 of maximum demand, com- 
assembly plant, on or- as » 72 OG in 3] °87 
caer gan Bocas ie pared with 43.8 in March, 75.9% in April °57 
Tr) » T . > < ry 71) Te | - o . —- 
tly canceled a scheduled Industry people don’t expect much of a pickup 


yyees on grounds that “ir . ‘ ee Ts alk si Ne 

; . ; : - until well into the third quarter, when new con- 
reased sales are just around the corner n machinerv orders should make them 
| i Vit A> S4IUU siic itiiin 


. struction mé 
The same thing happened in mid-April, when selves felt. 
turn in a 


Westinghouse called off a } ‘d layoff of 600 Gray iron foundries, which usually turn in 

to 800 workers at its Columbus, Ohio, plant. This bright first quarter, had their worst month 
particularly significant because the Columbus many years in February, have chalked up little 
najor appliances—anothe! improvement since then. Current operating rate 


’ ‘Pce n.} ‘ww tals r rkineg ceoment e e 4 jn a . 
see R-D MCIWwUrking Segment is at 54.6%, compared with 78.9 a year ago, and 


In fact it’s the consensus among appliance makers employment has dropped 14% in that time 


nat the bottom has already been reached. Ap- Tool and die industry people say that price-cut- 
pliance inventories are the lowest in two years ting among them has gotten to the point where 
ridiculous.”” One major Eastern 

the industry's “Buy shop, because of this competitive situation, is 


taking on jobs at cost, simply because top tool 
rs themselves. and die makers are still at a premium. This firm 


wholes: nd maker levels, and any it’s “absolutely 
rease recorded by 


? 7 le 7? 1 - - ~ Ly 
will be felt all the way back 


Otherwise, appliance makers feel that output figures it’s better to avoid layoffs at any cost 
ll st nt l the fourtk - than to have to recruit skilled people when busi- 


vill stay at present levels until t rourtn qual 


ter, then pick up slowly. ness picks up again. 


AMERICAN MACHINIST INDEX 
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BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 


MAR FEB 





APR 
Esti- Pre- Re- 
mated liminary vised 


Total Index 149 150 153 





Machinery 128 


Electrical 
Machinery 


Other 
Transportation 


Other 
Metalworking 
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WVHLATI’S AHEAD... 
in Business 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 





Total | | cae 155.7) 


Index 155.7 155.9 156.0 151.7 





Metalworking 
Machinery . 182.5 182.5 176.1 


Other Machinery 
exc. Electrical 165.9 166.2 160.3 


Electrical 
Machinery 157.5 157.5 153.5 











Fabricated Metal 
Products 146.5 146.6 143.4 





Rising prices, declining business-—why? 


the BLS Con- servic The climb 
$s way ul hand in hand with th 
In the same perio wage level. Service prices 
has slipped about ¢ art of “catching-up’ 
nfronted Ame! ri ut twice as mi 
whole since 
rices has laggee 


Goods other than food provic 
spot, from the consumer's 
picture. Prices of consumer 

have softened slightly since Novembe: 

What's in store in the next few months? Goods 
Service prices have risen steadily throughout th prices will continue to move grudgingly down- 
slump. In fact, they have moved ntlessly uy ward. But food prices, even without 

good time nd bad, since the f the from the weather, will continue 
will service pr 


rgely trom the may siow Dut 


‘omponent in producing 





WEEKLY BUSINESS INDICATORS 


‘ 


B Y Week Index of Activity (1947-1949—100 


QUARTERLY BUSINESS INDICATORS otest Preceding 
Gro National roduct (billions) $424.0 $432.6 
ne’ equipment (million $32.55 $34.05 


n and steel ind rv (7 n $293 $377 


' $209 $226 

industry (millions) $233 $386 
trical) (millions) 3339 $428 
1949—100) ; 174.0 189.0 


I m 11n (except ele : 
ytors and gene! rs new orders index (1947 


* Seasonally adjusted 
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Cut Those Fringe Losses 


You have heard much about the 

benefits and how they boost direct 
On the other hand, you have heard 
fringe losses and how they boost 


» losses are an area that you and othe! 
metalworking management men should examine 
carefully to see what savings can be made 
Whereas fringe labor benefits are a fixed charge 
about which 
can do something to put a stop to fringe losses 

These are some of the fringe losses worthy 
of close attention: 

‘rap losses. Something must be 

in your organization if scrap 

losses are excessive. Are your machines as ac- 

curate as they should be? Are they properly 

tooled? To what extent are your operators con- 


} +, + nA sw} err . . - , ,°? 
tributing to this unhappy situation 


Second, the necessity for... 


reworking defective parts. Here is a real ex- 
pense item that occurs too frequently. You can 
check at many points in the production process 
and put an effective end to it 

Third, excessive repair of production equip- 
ment. When this happens, it is time to calculate 
without delay the cost advantage of replacing 
old equipment with new. It is not just the out- 
of-pocket expense of making repairs. It is the 
downtime involved, which in turn may cause a 
backing up of work elsewhere in the shop. And 
this factor leads to 

Fourth, too much downtime on machines. The 
claimed production performance of machines is 
meaningless unless you can keep them running 
When they are idle beyond a certain number of 
minutes or hours, they become a liability rathe 
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than an asset. The more indispensable a machine 
lume production line, 


10re important it is to keep the downtime 


as a Vital 1INK In a hign-vo 
)a Dare minimum. 


Fifth, more setup time... 


n the job than there should be. Unless setu 
time is held under close control, it can be a 
time-killer. Some machines require more setup 
time than others. On the other hand various 
ways and means are at hand to help lick this 
problem. If you don’t lick it, it is more of an 
indictment of you than of the machine. 

Sixth, too much inspection because your ma- 
chines will not operate consistently within the 
specified limits. With very fine tolerances now 
required in manufacture of many metal prod- 
ucts, frequent inspection of the work in process 
has become both desirable and essential. But 
even inspection can be overdone. Too much in- 


++ 


spection can be as costly as too little inspection. 
Be sure that you have enough, but stop 


wnere 


Seventh, more supervision... 


than there should be. The supervision problem 
is closely akin to the inspection problem. Too 
much of it will run up your costs as fast as too 
little of it. Take the time to check carefully 
whether your supervision is inadequate, just 
ight, or excessive. 
Fringe manufacturing losses can become se- 
rious in other areas than those mentioned. As a 
starter, however, we suggest that you examine 
the seven just listed. With cost-cutting becom- 
increasingly critical, the fringe loss items 


no 
tie it 


rea good piace to Deglir 


when 


EDITOR 
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10 to 60% increase in production makes 


CINCINNATI 
AUTOCYCLE 


the most important 
press brake development 


in years! 


alte La 
J ot 7 Te) 


Ram runs down in high speed 


ust above the work ifommoleleceleamee! 7. leMet Jali ig 


Cincinnati Autocycle is a brand new feature which 
automatically provides two speeds to the ram for each 
stroke. It eliminates the “whip-up” of a sheet’s free end 
that occurs when light gauge metal is formed over a 
small die opening at high speed. 

Unlike previous attempts at reducing whip-up, the 
Autocycle does not slow down the entire stroke of the 
press brake’s ram. Nor does it require clutch slipping, 
which depends entirely on operator skill and at best 
is unreliable. 

Think what these advantages can mean for you: 

1. Actual job records show 10% to 60% increase 
in parts produced per hour. 

2. You can set the length of the low-speed working 


Shapers / Shears / Press Brakes 


ne CINCINNATI 


SHAPER .o. 


Ram continues 


n iow speed returns to top 


n high speed 


portion of the ram stroke. Once this is set, all strokes 
are identical, which insures absolute consistency in 
the work. 

3. Work spoilage (such as back bends caused by 
whip-up) is eliminated. 

4. Highly experienced operators are not required 

5. Operator fatigue is greatly reduced by eliminating 
clutch slipping. 

6. Clutch and brake are long-life, minimum- 
maintenance units requiring no adjustments. 

This productive new feature is available now on all 
7 and 9 Series Cincinnati Press Brakes. 

Get the full details about Cincinnati Autocycle in 
Bulletin B-9. Address your request to Department A. 


Cincinnati 11, Ohio, U.S.A. 
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Shielding gases that don't shield? 1400 engineers get a clue fo... 


What causes porosity in welds? 


ST LOUIS—Which gas is the culprit 
that causes porosity in arc-welding 
of aluminum and high-nickel al- 
loys? Researchers from International 
Nickel and Alcoa came up with what 
they think are the answers at Amer- 
ican Welding Society and ASME 
Metals Engineering Division's joint 
technical meeting here April 14-18. 

The International Nickel peop 
G R Pe R E Brien and P E 
: } 


on experiments 


le— 


immune 


I was n 
and oxygen additi 
m of hydrogen to the 
helium gas is usually bene- 
seldom causes poros- 
n high-nickel allo 
t when conditions are such 
f hydrogen 
water 
difficultie expected 
Pease, rien and LeGrand 
phasized the need for controlling 
welding procedures. Weld porosity 
often is the result of faulty welding 


welds in 


em- 
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they said. Long arcs and 
coverage are particularly 
sources of trouble—and be- 
cause st almost 
sult in better welds 
shielded, tungsten-arc 
automatic machine welding is pre 
able to manual welding. Addition of 
gas-fixing elements to the fusion als« 
ncreases the conditions under which 
porosity-free welds can be produced. 
Ambient atmosphere must not en- 
ter the weld area, and properly-al- 
yed filler wire, or coated electrodes, 


scanty gas 
potent 
nort arcs always 
wit! 
oqut pone 
efe 


necessary 
free welds 
gen and oxygen 
disturb t : 
ng weld 
Se 


SAU 


stee| 


welds made 


ne inert 


> | 


electrode 


re discussed by Fred R 
Alcoa Research Labora- 

His studies show the p! 
welds 


incipal 


ntamination 
is unsteady, 
ectly ad- 
current. 
gas mixtures 
um-35% argon) pr 
wider 
than do 
I argon or pure helium, 
ing to Mr Collins. Theref 
elds can be made 
the helium-argon gas 
-particularly in 
During Mr Collins’ 
chlorine, nitrogen, hydrogen, carbon 
monoxide, the freons, and methane 
(in concentrations from 0.01% to 
10%) were added to argon to de- 
termine their effects on porosity 
Only oxygen and chlorine allowed 
satisfactory welding and were ef 
fective in reducing porosity. The 
other gases increased porosity, gave 
poorer wetting, or caused excessive 
»xidation 
Additions of oxygen up to 2.0% 
decrease poros slightly, but in- 
crease the amount of oxide on the 
surface of the weld. 


incorr 
(such as 
oduce a 
range of 
either 


over a 
current 


and 


readili 
mixture 
manual welding 
tests, oxyger 


centr at > 


t 0.10%, also 
but it may have 
fe of equipment, o 
erator comfort, pa possibly corr 


ion resistance of weNeee assemb] 


of the 


yached the 


suggested that 


caused DY 


interval between 


ling + 


wek in to Cause 
ig tests on plate in 
heat-treated (-T4) tem- 
agnesium-silicide is in 
produce sound welds 


ricated r plat te 


em Condition Effects 
Effect of 


gas content 


nditions and 
ler res upon weld 
rosity also was evaluated by Mr 
lins. For these umable- 
electrode welds were made on plant- 
fabricated %%-in.-thick 5052 alloy 
plate, using various filler wire alloys 
Both Alcoa -fabricated and 
laboratory-fabricated degassed alu- 
1inum-magnesium filler wires pro- 
di iced no porosity. But welds made 
th artificially-gassed wire were 
porous. 


tests, cons 


pl ant 





Ford's radically new extrusion technique now means... 


Turbine wheels can be made for $100 


DETROIT—Hottest production tech- 
nique to come out of Detroit in a 
long time is cutting the cost of tur- 
bine and compressor rotors for gas- 
turbine engines from $4000 each to 
less than $100. The method, devel- 
oped by Ford engineering research- 
ers, involves extrusion of the rotor 
wheel hub around the roots of blades 
(or buckets) to form a mechanical 
lock, eliminating costly precision 
broaching. 

The new development 
small rotors, such as th 
be used in automotive 
Larger machined rot 
in. dia) for aircraft gas t 
about $9000 apiece 
$100 price tag on ext! 
wheels does not in 
blades 

Here’s an indicati 
portance of tI 
turbine wheels now 
the solid cost as 


These too, car made at 


cost 


1e new 


eac 


Four steps in the Ford method... 
Billet (top left) 
wheel hub. Blades ar« 
At lower left 
roots. At 
foil blades 


is heated 
yned and 


complete d wheel 


posit 


is tne with 


lower right is wheel with the 


100 


be replaced with 


and extruded over 
indexed, then seal 


Kirksite 
It is later face machined to remove excess wheel hub metal 


proportionately costs. No 
operators are needed and, 
duction requirements war- 
ytion can easily be ap- 
duct design is greatly 
elimination of close- 

broaching of both bucket 
wheel cavities—now com- 
e patterns are expected to 
th simpler elongated 


iower 
skilled 
where pr 
it, auton 

ed. Too, p! 


simplified witt 


yots and 


plex fir-tre 


ilb design 
yperation, blades or buckets 
usly made by any of the cur- 
pproved techniques), are lo- 
yund an inner die, 
ils are oriented 
ns required i 
Control these 
is established by pouring 
ls and | 
This keeps the b! 
positions throughout 
process which follows 
embedded in Kirksite, 
a die that just fits 


in which 


over 


the airfoi 


and a nd blade roots to form the 
d in Kirksite (top right) 
t extruded around the blad« 
from between the air- 


the bille 


removed 


located Here, the 
roots are heated to a 
that varies with the alloy 
die is replaced by a hot billet 
top cover (or die) is jf 
over the whole Des 
of the press ram causes extrus 
the billet around, 
the blade roots 
Extrusion time is a 
second—with and 
peratures (not revealed), appt 
ing critical temperatures of th 
al. Pressures, of course, 


- +h 


OL wie 


they are 


temperat 


upper 
assembly 
over, and 
fracti 


billet 


eo} 
vary with 
21-in.-dia 


] { tor 
10.000-ton 


the rotor (a 


rot 
rou 


size 
rr could be 
ress) 

A 3000-ton pres 
Only min 


needed 


tors 
ions are to 
removing excess 
Balancing is si 


densities are moré 


faces mplified becau 


uniform thar 

casting 
Because no f 

the blade ro 


rial, the bond is 


ver, Dy 
temper 


ative 


vement 


rink-fit of the b 


btained with 


increase 1 
tained with 
Any all »y 
example: a 
422 steel ur 
(Multimet) blades. Anot! 


4'2-in. in dia, 


simpler 
an 


-1N) 11a 


ill Uile 


4 
12 
stainless h 
combines a stain 
less hub with Udimet 500 blades 
Complete utilization of mater 
one of the 
cutting costs—no expensive alloys 
are wasted in machining. The process 
is actually in the pr 
and inquiries from aircraft, 
marine, and other turbine engin 
builders are being quoted by Stee! 
Improvement and Forge C 


important factors 


ducti tag 


m Stage 


SSii¢ 


mil 
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Tracer-controlled grinder .. . 


I ad f Fraue ai grinder 


When the Air Force's Titan ICBM re-enters the the atmosphere, its speed is 18,000 mph, its 
temperature hotter than the sun's. Here's how Avco developed blunt-shaped nose cones to 


withstand the shock, and found a means of... 


Contour-finishing 
missile noses to 2 micro-inches 


RUPERT LE GRAND, senior associate editor 


contour he requiren for finishing the hydraul to contour finish the nose 
ired shape 

0.001 in. at any r re-entry vehicle as it is « d by 2. To investigate and install the 
r, and t all- Aveo, are such that ; 1 ma- roper ige to inspect the part at 

f 2 mu in. It’s h I to be developed f t mpletion of mach 
ys Research and YT 1. The Experimental u- Mr we ted the aid of the 
t .  facturi the direction Frauentha *, Kaydon Engineering 
Starti m »- if F ar * Howe, 1ip- ‘or} kegon, Mich. After months 
Avco not only de- Vv aimed at » following f study ; iation of equip- 
t shape that meets bjective: m was sel d: A specialized ver- 
t also the relop, test and install on sion of the auenthal 3100 Series 
m<¢ Mis for contour’ a lar machine an app! ve! l g and grinding ma- 
ny shape of nose cone Tr d >i r electronic or chine, a Mi apolis-Honeywell elec- 
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Pratt & Whitney gaging setup 


i ae Ts 


pr 


of the reference 
lumns are adjusted to zero 


master or gaging arm 
Then Mi 


preset 


accura i 
auenthal machine in the 
l systems supplied with it 


and the other for 


~ 
i1€S 


, no 
gaging, 


The gaging system is a 


Whi 


ser colum! tup 


ndex tney “Sigmatic Liqui- 
that is rigidly at- 
machine and refer- 
This gage has a swing 


hat incorporates 45 adjust- 


met n 


round No 


tne 


‘rovalves (air cartridge units 
mechanical contact with 
contour of the 
ch within 0.001 


make 


the 


Zage 


SETUP METHOD 


To make a setup, the swinging arm 
yver the grinder table, 
rence stops, and a refer- 
master templet is put in posi- 

n on the table at the datum points 
ach point, or 
is made to 


+} > 
tne m er 


ositioned 


‘on- Microvalve 
contact the reference 
adjusting its threaded 
Microvalve units are then 
adjusted until the liquid in related 


gaging 
of the 
mall + 
Smaiier 
This 


over 


the it, 
ylus is slight); 

brush diameter 

equalized pressure 


than 
maintains 
the 


by 
barrel 
entire 


102 


ously, the profile 


ww be generated 
machine’s cay 


a} 
machine 


yabilit 
operator 

is work in this manr 

moves the 


Se 


too! 
ona, 


the 


+} ; 
ne Pagil 


ver work and 
Each Microvalve 


mu 


rence stops 
will show 
profile is oversize each 
terms of 0.00l-in. increments 
Each Liquicolumn has a 10-in 
linear scale to cover + 0.020 in. and 
each division is equivalent to 0.001 


unit how h the work 


at point in 


i 
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Countersink for 
No.4-40 screw 





























Clearance for 
No.4-40 screw 
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Positive rake angle 
of 25° is essential 
for turning tool .. . 


As received from the boring mill, 
missile nose has about 
1/16-in. stock for finish 





racer control for machine tool .. . 
I t : ‘ al tla rt M apolis-H 


ta 


is swung away cer control panel, where it is am- 

readings are retained on plified d X and Y signals directed 

for the operator’s con to hydraulic servo values. This sig 
id information, until h nal will lectrically position the 

n by depressing a peda pool within the ser valve, thereby ‘ 
; att & Whitney bec a ullowing a variation in few of the Vonnegut brush age 
p is used ‘Air loss at hydraulic t} hydraulic Grinding — 
ee ee is provided by 
coated abrasive strips 
flexibly backed by brush 


sections in the 
Vonnegut polishing head 


orifice created by th tor h hydrauli motors, 
Microvalve unit is bal 


loss from the zer« 


TRACER SYSTEM 


The Minneapolis-Honeywell two The tracer system 
nensional tracing system ls a com double “closed | 


electronic-hydraulic tracer, 


‘ee + . . al oa le 9 ¢ “or 
ronic controls and tracer 


sensing elements, and hy 


servo valves and hydraulic 
r the working elements 


racer head when deflected Another tachometer generator is 
rection (360°) from the attached to the table drive motor and 
ion, will produce an ts signal increases the speed of the 
electrical signal whose horizontal slide to hold constar 


proportional to the stock removal as the table drive in- 
creases to hold constant surface feet 


; 


cted to the per minute 
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US defense capacity threatened by 


CHICAGO—The federal government 
should establish tariffs or quotas on 
machine tool imports insuring the 
national defense production capac- 
ity. 

It should persuade foreign coun- 
tries to relax licensing and importa- 
tion restrictions and agree upon a 
truly reciprocal tariff arrangement. 

It should interpret the Buy-Amer- 
ican Act so that the Defense De- 
partment will not be compelled to 
buy a foreign-built machine tool if 
its price is as much as 6% below an 
American builder’s. 

These rec 
made to the Spring Meeting of 
National Machine Tool rs’ 
sociation by Alfred V dine, 
sociation President and President « 
the Bodine Corp. The title of M: 
Bodine’s address, “Competition in a 
World Wide Market,” was the main 
theme of the meeting, held at the 
Edgewater Beach Hotel, April 24-25 


ymmendations were 


Imports 30%, Exports 10% 

Imports of general-purpose cu 
ting-type machine tools are esti- 
mated to be equal to about 30% of 
domestic net new orders now being 
received, Mr Bodine declared. Mean- 
while, exports are only 10% of total 
production. A foreign machine tool 
builder can pay the U S tariff (15% 
for most machines and 18% to 20% 
for a few) and sel] his machines 
here at prices that U S builders can- 
not touch. The main reason is the 
high wage rates in this country 
(about $2.65 per hr) compared with 
Europe (40¢ to $1.25) 

In trying to sell abroad, U S build- 
ers not only have a big price handi- 
cap, but face tariffs, plus special fees 
and taxes, that in some cases add 
up to 55%, Mr Bodine pointed out 
Several countries, in fact, have 
licensing systems amounting to an 
embargo on certain types of U S 
machines. “The present tariff s) 
tem,” he said, “is unfair and dis- 
criminatory.” Unless the situation 
is corrected, “the inevitable result 
will be the upbuilding of machine 
tool capacity in Europe and the de- 
cline of machine tool capacity in the 
United States.” American builders 
are moving their production capac- 
ity abroad. 

Mr Bodine advocated outdesigning 
European competitors—since they 


+ 


sys- 
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cannot be outpriced. He said that 
“we must prove to our customers at 
that they can get more output 

1an per hour, and better qual 

ur machines than they can 


wer-priced imported ma- 


Necessity to Spur Replacement 
Every machine tool builder has 
lly th 1e product for sale 

‘tion costs—Mr Bo- 
That, 
tter quality, is what 
to work its 
recession. “Sheer 

is going to spur 

| replacement. Under the 
and quality com 

i have t 
out of business.” 
emphasized that “the 
this year is proving t 


along with a 


way out 


will 


cost of ob 


Program is 

l helping pull 

it of tl recession, C 

ug lon, Deputy Under-Sec- 
retary of State for Economic Affairs, 
told Association members. Over 85¢ 
f every dollar spent for the military 
assistance program, and about 65¢ of 
every dollar on the economic side, 
are spent right here in the United 


zlas Dil 


’ 


n said that machine tool 
increased from $22 million 
1954 t yn in 1957, but ex- 

in the same period rose from 

n to $183 million. “This 

machine industry,” he com- 
mented, “not only has an export 
balance million, but this bal- 
ce is actually larger than it was 
in 1954 when it was $99 million.” 
The reciprocal trade agreements 
ogram, with its built-in protec- 
accomplishes two purposes, he 
inued: it safe-guards the nation’s 
through effective alliances 
it adequately protects American 


Dusiness interests 


im” ~+ 
imports 


nses 


West Germany a Threat 

he West German machine too] 
industry’s output in 1957 was equal 
to more than $700 million of U S 
physical production, Ralph J Kraut, 
First Vice President NMTBA and 
President Giddings & Lewis Machine 
Tool Co, told members. “A country 


with a population of 30% of ours 
roduced 70% of the machine tools 
did.” Germany and Great 
with a 100-million popula- 


duced the United States, 


mn population, in 


that we 
Britain, 
yutpr 


rts are part of the 
this difference, Mr Krau 
47% of 


Great 


ny exports 


production, 


: 
the United St 


1eless, Germany 
“did the 
domestic 


equivalen 
shipments 
domestic ustomers, 
60% of our populatio 

West Germany now has about 500 
machine builders employing 
87,000 workers, of whom almost 
12,000 are trainees and apprentices 
Their machines, Mr Kraut declared, 
to 60% of U S machine 


tool prices, mainly because German 


, 
+ 
L001 


sell at 50% 


wage rates are less than one-fourth 
ours and machine tools have a high 
labor content (average German wage 


is 2.25 DM per hour or 54¢) 


U S Employee Output Higher 
The better U S machine too] com- 
produce about $20,000 per 
employee per year, as against $12 
000 per employee in West Germany, 
Mr Kraut said. He ascribed the high- 
er efficiency of U S buik to |] 
integration than in Ger 
(which produce more themselves and 
materials outside 
and apprentices at work, 
more use of material handling equip- 
ment, better production contr 
lower working hours, more produc 
tion-consciousness by American en- 
gineers in designing machine tools 

Mr Kraut voiced his opinion that 
American machine tools are “still 
more trouble free (than German ma- 
chines), more rugged, and somewhat 
simpler both for the operator and 
maintenance men, “despite excellent 
design of the better-known German 
machines.” Perhaps this stems from 
the fact that American suppliers of 
castings, steel, bearings and electrical 
equipment provide a better and more 
reliable product 

Since German builders export al 
most half their output, Mr Kraut 
said, their government gives them 
aid that takes the form of tax re- 
bates on exports, subsidized foreign 


panies 


i€ss 
1an plants, 
buy less 


trainees 


fewer 
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unrestricted 


fairs, trade 


and sub- 


credit-facili- 


Darter deais 


sidized or guaranteed 
ties. German builders, for example, 
Brazilian orders with 


wn payments, terms of five 


can accept 


modest d 


years 


ul recourse at i 
raut further pointed 
builders 


’ ~ on 
ns and on 


will take 
ship- 


than 


beihitar 
aistrioutors 


Germany Bids for World Markets 
The Germans already have sup 
planted us in! nachine tool ex- 


asserte 


ir substant 

Under the 
cumstances, we have every 
fication to ask our 
reasonable assistance 
higher tariffs and an 
system established 
United 


have a larger and 


import licensing 
for defense pur- 
poses.” The States can il 
afford to or potent 
machine tool industry in the hands 
f world 


established British import 


any 
Many 


mpanies are forming man 


other country in the 


ufactur- 
ing subsidiaries to produce machine 
tools under license, John J Prindiville 
Jr, President Lapointe Machine Tool 
Co, informed Association members 
Most of are of U S 
design and fi d 
the reach of United Kingdom users 
of the dollar sh 
British-made equivalent can be 
fered at a far 
American original 


British Output Rising 
The British machine tool ind 
try’s output in 1957 was about 95 
1 pounds ($266 mill and 
around 100 million pounds 
rindiville said. About 
production comes from 130 
factories, with 200 supplying the 
The industry employs 48,500 
people, with labor hard to get and 
such industries as the automobile 
makers and aircraft companies com- 
peting for it. Deliveries now are 
around nine months on the average, 
or half what they were in 1956. But 
many basic machines can be supplied 
from stock. 
If you were setting up shop in 


macnines 


these 


rmerly were beyonc 


pecause rtage he 


lower price 


10n ) 


rest 
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machine tool imports 


England, pI 
must face, Mr Prindiville asserted 
The British cannot without 


ports. Machine tool rts dropped 


live ex- 
expr 
alt} 

jut a Quarter 


back as a result 


Austr 
4 MOLL 
‘ . . 


yverseas market, 


1g 
rment +3 
ronment action 


next and the United States 
ympetit 


» West Germ: 


in the United Kingdom 
Lapointe started to make broaches 
1919 because n ne 
making them, Mr Prindi- 
rid War II the Brit- 


asked Lap int 


in England in 
else was 
ville said. In We 
rnment 


ish gove 
take control a sect “ 
1948 the British Lap 

showed its first British- 
ing machine and two } 

entire British operation 
a new plant at Watford, near Lon 


Acquires German Subsidiary 

National 
acquired a wh 
man subsidiary which w 
products inside the b 
European Common Market, Robert 
G Friedman, lent, said. The 
reason is that the largest single po- 
tential foreig: for National 
Machinery’s products n the 
common market area. T! 


lecided 


Machinery Co has j 
lly-owned West Ger- 
] build its 
fF +h 


noar 
MiGUalses 4 iit 


nenaidic 
preside 
market 


1e manage- 
ment yusly had that 
unless it was willing 
part of foreign mar) 
it would have to 
side the dollar area 
Mr Friedman 
licensing and subcontrac 
not satisfactory 
volve primarily a flow 
engineering and know-how and also 
because they are not very remunera- 
tive to the licensor. Starting a pro- 
duction operation abroad from 
scratch would have had liabilities 
too, as it would “have involved send- 
ing many of our own best people 
»ver there to get the job done.” 
National Machinery’s U S plant 
will supply certain machines, 
assemblies and parts to the German 
plant, Mr Friedman said. As a re- 


previ 


pointed 


are because 


one-way 


sub- 


exports are a problem you 


ult of the new arrangement, it also 
should be to obtain more orders 
from overseas than otherwise. Prod- 
f the German plant that U S 

rs may want will be built at 

iis information, he asserted, 

passed along to the com- 

can employees in a re- 


able 


Machinery intends to 

carry out a long-term program of 
apital investment abroad, Mr Fried- 

man said. “Our present guess is that 
'% of al spending during 


p 
oc Ol Ul t 
will take place in 


capil 
he next 10 years 


Germany 


Why England? 
Principal advantage of having a 
nt in England is that it is the 
under current 
participating in the 
within the sterling 
Potter, president E W 
ted. “If anyone wants to 
larger world market 
rming machinery, it is 


have manufacturing fa- 


way, 


and economically 
us areas.” 


itically 

rve the vari 

‘ign plants ar form 

izontal diversification, Mr 

tressed. Business at the Brit- 

is consider better than 

and it is even the 
French plant ital product volume 
ected by virtue of the exist- 
f Bliss feels 
abroad 
roducts exclusively is 
succeed than a com- 
make Bliss products 
in conjunction with other products, 
he said. “Giving information to our 
subsidiary is a safer release of 
The financial reward 
than under a licensing 


ing fee arrangement 


abdDly 
better at 
; 
f rations 


company 
pany lic 


ywn 

know-how 

also is greater 
engineer 


Bliss’s Export Picture 

During 1957 Bliss exported from 
its English company to 39 countries, 
Mr Potter revealed. Australia, India, 
Is and Siam were the largest 
customers. Bliss exports represented 
about 10% of all exports of metal- 
forming equipment from England 
Soviet Union got $1.2 million of met- 
al-forming machines from England 
last year, but none of it from Bliss, 
he said. 


srael 
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Here's some idea of 
the parts intermix 


that is being turned 
out on America’s 
first tape-controlled 
production line. 
Material handling is 
fully automatic 
through milling, 
drilling, boring and 
inspection (see 
chart). 






































been a com 
runs and frequent 
yn. They’re the 


cant take 
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You read about it in the papers, and nnindiihih, niet ee 
now for the first time anywhere, sak pullman ee Gar 
here are operating details on... : ~ae vi ye | - | ‘ 
The LINE et eo 
that made HEADLINES | 


WILLIAM WAGENSEIL, Director Industrial Systems and Controls lm preparing the planning sheet, so 
HUGHES AIRCRAFT CO, CULVER CITY. CALIF that neith mput aes i 



























When Hughes Aircraft took the wraps off America’s first from : imal to binary numbe1 


tape-controlled production line late in March, the news made 





computers in the ntrols of the line 


headlines in newspapers across the country (and in AM, Because machines and controls aré 













‘ P = +, of “building b : construction 
too—Mar 24 °58, p98). The story that broke then was a . “3 cam 
- they can De hitted together in any o- 
general one. Here are the first details to be released on sired number or arrangement. The 
‘ how the line cuts costs and speeds simultaneous production _ line can be added to, or rearranged, 
° ° °° . as required f n tin to time and 
of a wide variety of precision aircraft parts ; 
Pp ee ot eee ee ee lhl lll Ce le Capable <¢ eration na 
single tape for each different part 
Only 19 different types of electronic 
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the LINE 


At Hughes-El Segundo 
tapes control... building blocks or cis 


are required in the 
ed circuits, transist 
save space and cut maintenanc 
tup ull 
1ixed and p! 
ough the 
thus achieving 
bility so essential t 
sile production 


Four Tapes at Once 





MILLING .. . . on three axes. Here on Machine No. 1, @ fire-control 
pressurization unit bracket is held on a pallet that can be rotated 360°. 
Selection of feeds (1 to 150 ipm) and speeds (50 to 5000 rpm) is in- 
cluded on tapes. So is information on coolants, clamping of ways be- 
fore cutting, other data 


DRILLING . . . Built-in 

drill bushing at each drill 

eliminates separate jigs or 

bushing plates for different 

ports. Bushing is extended 

when drill advances. This 

prevents “walking” or de- 

flection of the drill when 

it enters the work. Here, 

holes are drilled in a de- 

hydrater bracket thet wos ; ens n 
milled on Machine No. 2 ond , ; . M i , 


was 10 pieces 


Gear Box Output Speeded 





one of them; and a turret 
BORING .. . two spindles on Machine No. 3 make for versatility— facing the base, 
either a wide range of holes can be bored, or a milling cutter can be cored hole, counterborir 
indle. In this , @ drill in i _ = ; - 
voters ody esaed — setup one spindle makes holes in ing a ring groove, and 
seal groove on the face 
Another 4-spindle drillpre 
duced four holes in the 
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that made HEADLINES... 


4 








Tooling costs are cut drastically on the new 














se Spe : gs and hxtures are unnecessary. Univ a tew simple w kK g 
ke t se a eded t make any part 
irillpr spotfaced machine is completely idle. Even s 
nd I t yaCK f the base estimated savings n the same basis 
Last ! the line was a die for the dehydrat k run $90,- 
k é gating tw } es 100 to $113.000 a ear f 100 t 500 
bt ne t ga ind $2100 lifferent t Agair tne perat 
i with this equipment : harged fu ¢ although rad 
g fixt i gs, a lathe fix und ul id time pe nachine cycl 
ture i ding fixture and ten s only 15 se is 0 minut 
‘ ‘ ngating De If t ne n fold were t he 
t in ina nventior ne ne n 
ng macnine tw dr p 
. . ene q ,s & . +< ’ } 
Setup, Production Time Cut pending 9 minu each n 
5 . 
_ ‘ nparative savings would 
W - fixture for the tape . es 
fron $100.000 to $165.000 ve vea 
ed line t $850, and prod wee Os 
: for 100 to 500 different parts 
’ tirne ORB } urs pe part , . 
¥ | “A ; 452 , < - . < I 
: Costs Down, Output Up 
thor eq nent. Setur me fo 
the , ne is 2 hours. whereas On the mnventional line, a uni- 
‘ rea) aa hin . ad th 
+09 irs were equired before versai miuing machine miled the 
P ng tin however, increased ase of the part 6-spindle dr 
with the new setup—from 10 to about 
() +} Sc + é , in be yf these 
ts t t ur e made n the new 
I e ve five days a week, 
‘ fts) annual savings over con- 
ventior nethods e estimated t 
ge from $130.000 to $700.000. This 
for lot releases of 70 to 1000 parts 
nd anywhere from 1 to 500 dif- 





id time f 2 dehydrator bracket 
n the new line is less than 30 sec 
mds for every cycle, full operator 
tin s ged in these figures. In 
stances where the release is 1000 
parts per t (100 different parts) 


tual savings are about $240,000 
make 
an air pressure 
at is milled for about 5 
minutes and drilled for 10 minutes 
lling machine is idle 
ibout half the time and the boring 


f the hardest parts to 


ne 1s 
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mUUTS 


Net savings are considerably great 


er than indicated because in both 
these cases, savings in indirect la- 
bor, scrap elimination, inventory re- 
duction, better quality and shorte: 


lead time are not included 


Accurate boring dimensions. . . 
are set ly by signals read 


e No. 3, and uni 


changes 


automat 
Ms 


results 


a 









rom the 


tape at 





? 
form quality ngineering 


are made quickly and easily on the tape, 
ely t 


eliminating costly »0l adiustment 







Milling takes only 5 minutes .. . 
for this air-pressure manifold fitting. 
eliminated, tooling 


hxtures 


yt for workhoiding hxtures now runs 
bout $637 n pared with old method's 










tapping... 


i fitting shown above takes 





Drilling and 


the manifol« 











just 10 A fast-acting tool-chang- 
ing mechanism in the drilling machine (No 
2 th accommodates 20 mixed 
: 

« < taps , tools. et 
Ea is ts wn eadscrew When 
irill pr tay reaks, tool is automatically 
r icted 
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Deposited electrode . 


is art [ i 


rf 


Sandwich effect in cross section . 
l : ft er, hard subsurface 


Diamond identations from testing machine . . 
show change in hardness from body of tool metal (bottom) 


» outer carbide layer (t »p) 


110 





Miller cutter is set up... 
. r t be hard-treate sf 


nder 


Spark machines 


become 
puttin -on tools 


The best qualities of carbide and high-speed 
steel tool materials can be combined by de- 
positing tungsten carbide onto HSS with 
electric-discharge equipment operated in re- 
verse. Tests at four British plants prove 


longer cutting-tool life 


— lectrodes for spark machining have a way 
ing onto the work material s r 
faulty machine adjustment 
this fault has been chan int 
much harder HSS tools at le 
Machines that will, in effect, 
are different from standard electri 
mainly in these way 
1. Machine circuits have been 
2. Vibrator replaces the usual 
chine head 
3. Spark is generated with d 
condenser banks 
Under these circumstances an 
spark machine will deposit particles 
(usually carbide) ont ie cutting 
hard surface 
Equipment introduced i ] inder the namé 
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High-speed film shows a drop... 
electrode material deposit ing onto we rk surface (below) Vibrat- 
yunts for different thicknesses of light patch between 


ork 


lops and is held constant by referring to an am- 

and a voltmeter. The whole surface to be treated 
raversed by the electrode 

This deposits a fine surface of electrode material onto 

rk, which produces two ettects: It hardens the 

he work itself, and it adds hard electrode 

the 


ed t 0] surfaces that take 


atment is appli 
wear—top rake surface, for example. If there are 


irregularities in the surface of the work, a 


adjustment on the head can be operated t 

~atment the work has a satin appearance, like 

ectric-discharge machining. Craters 

n t surface are lined with hard electrode material 

and the hardening effect penetrates into a sub-zone of 
the parent material 


TESTS IN ACTION 


Pe rformance tests at four plants show that treated 


outperform standar bits by a respectable 
Performance 
Testing Firm Ratio No. of Tests 
tin Motor + 


5 
Aer 1.9 35 
> 





Messier 8 ] 
Griffith 26 1‘ 
Material Tested ; 
CI 
EN 1 











Tool Engineers Enthusiastic but Hazy on 
Numerical Control, ASTE Finds 


DETROIT — “Numerical control is bstac] “he xpect their com ly to tape or punched-card c 
mighty fascinating stuff, but we panies to spend more th : ui] rr is new equipment more efficient 
want to wait and see how it works lion on programmed machine tool and less costly in the long run? (4) 
out before we give it our approval.” ver the next five years What costs are involved in prepara- 
That in essence is the way the aver- he ASTE survey conclusions tion of tapes or punched cards? (5 
age tool engineer regards pro- terest in numerical control is at Will specially trained technicians be 
grammed machine tools, according to hite heat just now, but the average needed, and, if so, who will train 
an industry opinion study just made too] engineer ill knows o little them? (6) What will a single in- 
by the American Society of Tool about numerical control, its princi- stallation cost for equipment and de- 
Engineers. les, an t it , »reason for velopment? and (7) What savings 
The way tool engineers see it, nu- his may | hat digital or analog can be expected in direct labor, 
ll led machine tools ntrols are still too new for most scrap, indirect labor, lead time, etc? 
And they’ re tool engineers to have had experi- @ Tool engineers want to know 
irilling — nce with them. Again, it may be about case histories of plants that 
programmed machine 1at machine-tool builders have not have used numerical control success- 
labor, cut lead upplied enough information fully—what were the problems? How 
sts @ The study reveals that the toolen- were they solved? What are specific 
too, complicated sys sineer feels he ne certain infor- benefits other than the obvious? 
standardization and mation before he can evaluate appli- @ More information is wanted on the 
f equipment are bugs to ation of programmed machine tools Process of converting a blueprint or 
ned out before numerical con- in his shop: (1) What kinds of equip- drawing into numerical data, and on 
gains wide acceptance nent are available? (2) What equip- Comparative merits of the analog and 
r ment is best suited to a particular digital systems 


direc 


OEE, tool engineer al 
extremely ver the future application? (3) Can present ma- = gg Note: Many of 


C atrele, despite these chine tools be converted economical- AM—July 15 
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M & M slates 18-builder machine tool 


exhibit for Cleveland in June 


CLEVELAND—tThe Motch & Merry 
weather Machinery Co plans to stage 
a machine too] show June 3 through 
June 7 at its new and enlarged plant 
(located) at 1250 East 222nd Street, 
Cleveland. Some 60 latest-designed 
machine tools of 18 machine tool 
builders represented by Motch 
Merryweather’s Distributor Divisi 
will be demonstrated under pow 
A number of these machines will 
shown for the first time. In additio 
14 manufacturers represented ’ 
Motch & Merryweather’s Allie 
Products Division will display ma- 





chine tool acc ries, inspection 

equipment and cutting tools. Motch 
& Merryweather’ Manufacturing 

Division will show its own new line __ truing; incinnati Bickford’s new duction Machine’s centerless belt 

of machine tools 39-in. upright drill; V & O’s new grinding and polishing machines; 

notching p1 Gorton’s several new Springfield’s vertical grinder for in- 

Show Highlights pantog hs and vertical mills with ternal and external surfaces and 16- 

Some of the show’s highlights will hydr > duplicating n. lathe with hydraulic contouring; 

Gould & Eberhardt’s new induc Also Giddings & Lewis’ new 42-in Blanchard’s automatic cycle vertical 

hardening machine and tical turret lathe and 4-in. bar- grinder; and Davenport's 5-spindle 

1g machine, in tal t rizontal with saddle aut > screw machines 

a shaper with tracer con- iy rts an auxiliary runways his show, which will be held on 

and new gear hobber; Danly’s jig borer with automatic portion of Motch & Merryweather 

new line of OBI presses: Norton's repeating device; Tor- assembly ; ill be the biggest 

new 6-in. surface grinder, universal rington’s +r with hopper feed; display of machine tools in Cleve- 

grinder and semi-automatic grinder ; turret lathe with hydraulic ] ince the 1935 nationa] show 





with wheelhead-mounted automati feed and programming drum; Pri 


Now ...a modular industrial storage system... 


Pair, 


Keeping pace with the trend toward “building block” ma to special customer requirements. Cabinet housings all 
chine tools and equipment is a new line of engineered measure 30 x 27% in., vary only in height: 27, 30 and 33 
modular metal storage cabinets, capable of getting 1% in. for bench size, 44 in. for counter height, and 59 in. at 
more utilization out of existing part, tool and die storag: eye-level. Storage drawers are 25.2 x 25.2 in., increase in 
areas. Vidmar Inc, division of Volkert Stampings Inc, is height in increments of about \% in. to a maximum of 13.5 
opening a new plant in Williamsport, Pa, expects to start in. Arrangement of 32 slots on each of four sides of a 
volume output of the line by early summer. Vidmar offers drawer allows for maximum flexibility in partitioning—so 
a free engineering service to prospects, will tailor a setup drawer can store anything from 5gal cans to 1-in. parts 
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How to find product costs... 


the ABC: 


of machine-hour rates 


SPENCER A TUCKER, partner 
MARTIN & TUCKER, mMonagement Consultants, LITTLE NECK, NY 


This report for Small-Plant Management shows how to allocate all 
company costs to production centers. It tells you how to set up ma- 
chine-hour rates that will show you the true cost of each of your 
products. Best of all, it shows you how all overhead charges can be 
distributed among the various work centers in the shop 


COPYRIGHT 1958 BY McGRAW-HILL PUBLISHING CO, INC 
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ABC’s OF MACHINE-HOUR RATES... 


company that doesn’t know the cost of making 
its own products is like an unguided missile: It 
may operate smoothly, but nobody knows if it will 
hit pay dirt. The best production shop in the world, 
with the best sales force, can lose money if the shop 
manager doesn’t know his manufacturing costs. 

This point should be stressed: There is not neces- 
sarily any relationship between production efficiency 
and the profits a company earns from the sale of its 
products. It isn’t rare to find a well-run, highly pro- 
ductive shop that complains of low profits. This shop 
may have a healthy capital structure, a high sales 
rate, and an enviable production record. But have 


the shop’s products been costed properly or con- 
sistently? A check would probably reveal that some 
items, costed below actual production expenses, are 
selling briskly, and that others that have been over- 
costed are now immovable dust collectors in the 
shop’s warehouse 

This article outlines a method of consistent cost- 


ing. one that is fair both to the company and to its 
customers. Cost determinations rather than sell 

prices will be discussed chiefly. A company that 
knows the actual costs of making its products can 


} : real 
Dring in Treai- 


imo 
peers 


then establish sales prices will 


istic profits, 


Where Costing Fails—Allocation of Overhead 


It will be instructive, first of all, briefly to outline 


sume of the typical costing systems now in general 
use. Where are they inconsistent, and what inequi- 


ties do they introduce in a company’s business struc- 
ture? 

Generally, the allocation of direct-labor and mate- 
rial expenses in cost systems is straightforward 
Obviously, the manager who doesn’t know the cost 
of his raw materials, or the direct-labor charges per 
piece of his products, won’t be in business long. 

But most cost systems deviate from sound costing 

when charges for overhead, or burden, have to be 
allocated to products. Here are some of the ways 
that companies charge for overhead: 
A. Overhead as a percentage of direct labor—In 
this system—widely in use—overhead expenses are 
calculated as a fixed percentage of direct-labor costs 
If last year’s overhead expenses (taken from the 
company’s profit-and-loss statements) were $140,- 
000 and direct-labor expenses were $100,000, the 
overhead ratio is 140%. This percentage is applied 
to this year’s costs: For each dollar spent for direct 
labor, $1.40 is added for overhead. 

This system is fine for companies that make only 
one product. But the system breaks down where 
product mix and volume mix vary. An overhead 
ratio of 140% may be realistic for a small casting 
that requires a considerable amount of direct labor 
But charging the same overhead for a less complex 
product—where the only direct-labor operations are, 
say, drilling and polishing work on a spun alumi- 
num shell—leads to over-costing. 

A more realistic approach here would be to as- 
sign different overhead ratios for each product: 
140% for the casting and 12% for the aluminum 
shell. An even better method for getting closer to 
actual overhead costs is to establish departmental 
overhead rates: lathe department, 240% of direct- 
labor costs; screw machines, 190%; press room, 
160%. 

Still another variation on this theme is the alloca- 
tion of overhead from more than one source. If 
140% is the total overhead ratio, 90% of direct- 
labor costs might be for factory overhead only; the 
remaining 50% (for general and administrativ« 
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yverhead) might be calculated as, 
products’ selling prices 

Basically this system (including 
contains three major faults: 

1. It does not account for variations in product 
mix or shifts in volume of production 

2. It does not account for the activity of the vari- 
ous tools of manufacture. It is the velocity and ac- 
celeration of their use that determine how quickly 
the capital investment in these tools and the cost of 
running them will be recovered 

3. It falsely assumes that overhead is a function 
of direct labor. Many items of overhead remain 
constant—the president’s salary and machinery de- 
preciation, for example—no matter how much di- 
rect-labor costs change 
B. Overhead as a percentage of direct labor plus 
materials—The less said about this method, the bet- 
ter. Here, if the P & L statement shows that last 
year’s total costs for direct labor and materials were 
$250,000, and that overhead expenses were $140,000, 
the overhead percentage is 56%. In future opera- 
tions, this percentage of direct-labor and material 
costs represents overhead expenses that the com- 
pany arbitrarily adds to the cost of making its prod- 
ucts. 

This method merely intensifies the weaknesses of 
the previously described one—and adds a couple of 
its own. First, it incorrectly assumes that overhead 
costs must vary with material costs. Secondly, it is 
unfair to those products that contain expensive 
materials. Think about the total costs, under this 
system, of a part that (1) is made of costly mate- 
rials and (2) has to be inspected by hand (hence 
high direct-labor charges)! 

C. Direct-labor-hour method—lIn this system, last 
year’s total direct-labor hours of each production 
department are divided into last year’s overhead 
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expenses for the department. The result is an hour- 
ly rate for a group of facilities—a rate that repre- 
sents overhead expenses for each hour of direct 
labor expended in the department. This hourly rate, 
based upon actual expenses in the past, can then 
to determine future costs. 
*h shows what overhead ex- 
to each department, get closer to real 
But it has two drawbacks: 
machines or work stations 
averaged out. Expenses 
found accurately 
costs” is doubtful. If 
>» included in the basic hour- 
te, adding general and administrative expenses 
Total overhead costs can be 
required to get these costs are 
those needed to set up the costing method 
For the same work, a 
} 


die costing system Is avaliabie. 


ibed below 


The three overhead-costing systems we have de- 
d—along with their variations, some named 
are widely 

ramifications of 


ne and effort expended 


All are designed 


th 


to operate them, are staggering 
to find the magic percentage that 


for one purpose 
will assure consistent profits 
At the other extreme, one finds the following atti- 
tude: “What's the use in knowing exactly what my 
costs are? I have a good enough idea for my pur- 
I price according to my competition or market 
conditions, and I can keep close enough tabs on my 
what’s going on.” This is like 
he air-conditioning business that 


in measuring temperatures, because 


pt ses 


he measurement itself will not change the weather. 
Often during trade-association meetings, a group 
yf members will get together and swap percentages. 
Generally, these traders are in the same industry 
and make similar products. It’s highly possible that 
a stampings manufacturer might find that a ma- 
shop owner’s overhead percentage works bet- 
. his own. But he should never make a change 
ting system simply because his friend’s 

to be accomplishing miracles. 
he time to make changes is after actual produc- 
known. Then the manager can make 
can measure his 


tion costs al 


changes in selling prices. Then he 


ked-f wl 


th accuracy 


What Are Machine-Hour Rates? Why Compute Them? 


ting system for any shop 

duct mix, or a variable vol- 

is machine-hour-rate (MHR) 

( is sometimes called facility cost- 

If no machinery is involved, terms like cost- 

center rates, production-center rates, or work-center 

rates may designate the costing methods. All these 
terms generally mean the same thing 

A machine-hour rate shows the money that a com- 
pany spends to operate a machine or work center 
for one hour. This rate includes all company ex- 
penditures: direct and indirect production expenses, 
manufacturing expenses, selling expenses, and ad- 
ministrative and general expenses. How each of 
these expenses can be allotted to each machine or 
work center is explained below 

The machine-hour rate is a conversion cost solely. 
Conversion includes all the acts of manufacturing 
raw materials into finished products. Cost includes 
all the money the company must spend to manu- 
facture its products, sell them, and collect on sales. 
Conversion cost, then, includes all the company’s ex- 
penditures, except those for materials 

Machine-hour rates are developed from statistical 
analysis of the company’s accounting and physical 
data. Naturally, these rates include direct labor, 
but their chief benefit is that they give the plant 
manager a sound way to allocate hourly overhead 
costs for each operation. 

Because the rates should reflect all overhead items, 
it is essential that, before the rates are developed, 
adequate data on these items be available. The first 
step in the process of computing rates is a compila- 
tion of data to show the true total of company over- 
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head costs his total is broken down, as finely 

as possible, to show the overhead segment for each 
or process. 

1 these overhead costs can be apportioned only 

by groups of machines or processes. In indirect labor, 

for example, it is rare to find separate supervision 


4 


or separate materials-handling personnel for any 
one machine. Likewise, machinery maintenance and 
repair costs cannot normally be charged to any one 
machine; if the plant is small, these expenses cannot 
even be readily charged to a single department. 

Because all overhead expenses can’t be parceled 
out to individual machines, we have to handle these 
expenses in three different ways: 

e Direct allocation to machines. 

e Statistical allocation to departments. Here to- 
tal expenses are divided statistically among the items 
of equipment within the departments. 

e Plant-wide segregation of over-all indirect ex- 
penses. Here, where expenses are so general and in- 
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ABC’s OF MACHINE-HOUR RATES... 


. . a " , . . PrArS thic ri= 
direct that they can’t be allocated to any one There are a number of ways to express this con 


department, we must devise some statistical basis version cost. In the present instance, it Is expressed 
, —_ roti 
for apportioning costs among all the machines; we as the machine-hour rate, or the cost of operating a 


* + 


must treat the whole producing portion of the plant 


ant machine or manufacturing process for one hour. This 
as a department MHR is an all-inclusive conversion cost that includes 
The more detailed and precise recorded inform: the following charges 
is, the less the dependence on statistical Productive (direct) labor expenses 
for example, the manager has ready Manufacturing (factory) expenses 
rect-labor and maintenance costs, can Selling expenses 


‘ +a + 


e Administrative and general expenses 
Paperwork for assembling information 
has two elements: machine-hour rates consists of four tables: 
‘ost of productive labor. Wages paid to those I. Converting-Processes Tabulation: Gi) 
workers who operate machines, or do handwork op- yn all production equipment 
erations, that immediately change the appearance o1 Il. Manning Table: Gives data on 
utility of raw materials wages 
2. Overhead, or burden: C a) wages and III. Operating Budget: Projects all cost 
salaries paid to those who do not | he con pated for the coming year 
work, but who are ry to th iV. Cost-Allocation Worksheet: Distribute 


5 
} } + ] ; °% . 7 ry re ; - 
f the company—such as shop tr n » individual operations 


vertin 
ion 
office clerks; and (b) suppli al ich What these tables are and how they are filled out 


as rent and electricity is explained in detail below 


The Converting-Processes Tabulation (See Table !) 


The Converting-Processes Tabulation is a table of 2. Horsepower of the electrical 
reference on which is assembled pertinent data on 3. Horsepower of any other electric 
“ach piece of production equipment and each work converted from kilowatts to horsepower at 
(An inspection bench for sounding castin yf } kw to 1.34 hp 
hammer is a work station, because no ma- 4. Present market value of equipment. (Pu 
is involved.) This table is an inventory of down acquisition costs, which might include costs 
yroduction equipment, hence does not include non- yf new equipment, would be misleading.) 
productive equipment such as scrap-metal balers and 5. Assigned annual hours of use. This entry for 
tote trucks. This non-productive equipment is en each machine is the number of hours management 
tered on another table expects to run the machine in the following year 
The listing should include only that equipment Table I (reproduced below) is a sample Con- 
which performs operations included in cost esti- verting-Processes Tabulation. As the name implies, 
mates or on product-cost sheets. For each piece of this table describes all production processes required 
equipment, the following data should be listed to convert new materials into finished parts. Like 
l. Floor space occupied, including the necessary the tables that will be reproduced below, it con- 
work space. “Work space” covers the area that the tains data that is easily available to management. 
worker needs to do his job comfortably, and the No exotic and expensive research has to be under- 
area occupied by materials for the work being proc- taken to obtain data that will give sound, accurate 
essed machine-hour rates 





TABLE |: CONVERTING-PROCESSES TABULATION 


ANNUAL 
OPERATION SPACE (Sq Ft) TOTAL HP PRESENT VALUE ASSIGNED HOURS 


Punchpress A 80 10 $5000 2000 
Punchpress B 110 10 5000 1700 
Drillpress A 40 2 200 1500 
Drillpress B 40 4 1500 
Lathe A 70 5 1400 
Lathe B 100 800 
Hand Assembly (8 positions) 200 11200 
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The Manning Table (See Table II, pages 118-119) 


Manning Table is a compilation of the com- 
pany’s work force, together with the annual cost of 
force to the company. This table lists both pro- 
luctive and non-productive labor. It shows annual 

scheduled production hours, together with the direct 


and indirect-labor costs to meet this scheduled pro- 
duction, with allowances for such production inter- 
tions as aeang~ie vacations, and rest periods. 
Manning Table can be broken down into 13 
areas, each of which is described below. The accom- 
panying sample table shows what the Manning Table 
looks like. For convenience, the number of each 
area described below is reproduced at the top of 
the sample table 
The Manning Table, then, includes the following 
informatio 
(1) Hourly rate: T resent average wage of the 
workers, with allowances for anticipated increases 
in the coming year 
2) Standard Crew, One Unit: In some operations, 
helpers may be present 
more than one Operation; o1 
two machines. In any of these 
ases, “fractional” workers are assigned to a facility 
their respective hourly rates 
(3) Standard Crew, No. of Units: From the Con 
verting-Processes Tabulation, the number of similar 
juplicate processes 
(4) Standard Crew, Total Crew: The product of 
3) he number of workers needed to man 
production pr in the snore 
(5) Total peat Hours: The number of hours 
which workers would be oer if they were in the 
the example, we assume eight 
: ng days a year—a total of 
2000 hours his figure is then multiplied by the 
number of workers at 


-h 


each facility to get total work- 
hours for a production center 

(6) Rest- Period Hours and Costs: This column 
evaluates the cost of authorized work stoppages 
Thirty minutes a day is assumed on the table 

(7) Holiday Hours and Costs: This column applies 
nly. Four 8-hour paid holidays 
are assumed in the example 

(8) Vacation Hours and Costs: This column shows 


the cost of paid vacation time. Costs and hours will 


‘ ry halhdaw 
LO paid noidays ¢ 


vary, because they usually are based on length of 


service. An average—which will not affect the final 
facility rates appreciably—is taken here. In the 
example, each worker has four 8 hour-paid vaca- 
tion days. 

®) Available Production Hours: The sum of rest- 

riod, holiday, and vacation hours, subtracted from 
Total Annual Hours (5) 

(10) Annual Scheduled Production Hours and 
Costs: Total production hours for the coming year, 
entered from the Converting-Processes Tabulation 
and costed out at individual hourly rates. 

At this point, we examine the columns headed 
Available Production Hours (9) and Scheduled Pro- 
duction Hours (10). Obviously, if (9) is less than 
(10). there aren’t enough production hours avail- 
able to meet the scheduled production. More work- 
rs will have to be added, or there will have to be 
vertime work. If the company hires more work- 

then the Manning Table will have to be revised. 
the company’s regular work force does the job 
overtime, then the hours and cost of overtime 
are entered in column (11). If available production 
hours are less than scheduled production hours, the 
jifference is entered in column (12). 
(11) Overtime Premium: Hours and costs in ex- 
ial scheduled pr duction nen Over- 
me costs are ¢ ] } 
yf overtime hours by the amount of the premium 
usually one-half the straight hourly rate). 

(12) Idle Time: If available production hours ex- 
ceed scheduled production hours, the difference in 
hours is entered in the Idle Time, Preliminary col- 
imn. These excess hours, for which there is no 
scheduled production, can then be applied to other 
perations. If this transfer is possible, the hours are 
entered under Idle Time, Transfers, and the cost 
schedule is adjusted. In the example, the excess 
time of the drill and lathe hands and the hand as- 
semblers could not be assigned to the punchpress 
(thus canceling out the overtime required at this 
facility); hence these excess hours were left in Idle 

Preliminary. If other facilities could have 
absorbed these excess hours, notation would have 
been made in the Idle Time, Adjusted column. 

(13) Non-Productive Hours and Costs: Time and 

1 personnel who are neither productive 
administrative nor clerical workers 


The Operating Budget (See Table II, page 118) 


The Operating Budget lists total overhead costs. 
It is a projection of all manufacturing, selling, de- 
livery, and administrative costs that the company 

ve A shorter period 
would not take in the full cyc cle of peak-and-valley 
production; projections for a longer time are point- 
less, because order projection doesn’t extend over 
such a longer period. 


anticipates for the comi ng 
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The budget is prepared at regular intervals, and 
the payroll figures it contains are compared with 
those developed by the Manning Table. Differences 
between the two should be discussed with super- 
visors concerned and adjustment made, so that fig- 
ires in the two tables agree. The example assumes 
that differences between these two sheets are recon- 
ciled. 





ABC’s OF MACHINE-HOUR RATES... 


TABLE |! MANNING 


Reference in Text (3) (9) 


ANNUAL 


Standard Crew e caeae 





Available 


Production 


Total Vacation 


No 
One of 


Unit Units 


Operation Rest Period 


————EEE 


Annval 


Holidays 
Total iin 


Hours Cost Hours 


Crew Hours 


Hours 


7 ~ — - == 


64 $108.80 64 $108.80 


Punchpresses 4000 


102.40 64 


4000 102.40 


Drillpresses 
Lothe A 76.80 


Lathe B 


Hand Assembly 


Materials Hand 


Shipping 
Porter 


Plant Supervision 


$4500 


Cost Totals 





Fringe Benefits: 
Social-Security 
Overtime premium 
Holiday 
WwW 


Penci 


and v: 


Indirect Labor: 
Superv! 


NON-MANUFACTURING COSTS 


Selling: 

Salesmen’s salaries 

Traveli 

sht, if not included in Electricity or Space Telephone, tel 

Machinery: 
Depreciati 
Maintenar 
Rental 
Insurance 


ng expenses 


egraph, etc expenses 


7.4 : : . 
Saiesmens car allowances or expenses 


Advertising expenses 


Salaries of ‘ffice clerk 


, 
saies-~ 


Sales-office rent, if all 
Stati 


ynery, etc, cos 





THE OPERATING BUDGET 


condensed) 


MANUFACTURING COSTS 


Space 
Power 


Machinery 


$ 8500 
3000 
10500 


6400 
30838 .60 


Fringe Benefits 
Indirect Labor 


$59,238.60 


Total Manufacturing Costs 


NON-MANUFACTURING COSTS 
$ 11,000 
17,000 


Selling 


Administrative 


Total Non-Mfg Costs 28,000.00 


Total Overhead Costs $87,238.60 
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Overtime Premium Hours Idle Time Non-Productive 





Hours Cost Prelim. | Transfer | Adjust Cost 
i ——_—_—_——SS_O = : — 
78 $66.30 | 








622 | | 


411 





986.40 








3033.00 








7233.60 











| 
| 
] 


$ 5070.80 
4346.40 | 
2173.20 | 



































7000.00 











$12 248 20 $18,590.40 

















insurance 
(except salaries who nterest paid 

chargeable to : cunution such as yeneral taxes, other than taxes on income 
or sales) After classifying all costs, we total the listings in 
columns (remember, only the summary 
under major headings are shown in Table III 
, then cross-foot these totals to agree with the 
budget cost. These totals are to be transferred 

the Cost-Allocation Workshee 


The Cost-Allocation Worksheet (See Table IV, pages 120-121) 


st-All location Worksheet gives us a way to Power: Divide power cost by total horsepower- 
to individual operations. The hours and proceed as with space cost. 
umns this worksheet (see references Machinery: Divide machinery cost by total ma- 
text at top of sample Table IV) are entered in chinery value and proceed as with space cost. 
the worksheet in > following manner: Indirect Labor: Divide indirect-labor cost by total 

(1) Number of tee (2) Assigned Annual assigned hours and proceed as with space cost. 
Hours, (3) Area Occupied, and (4) Machinery Value Fringe Benefits: Divide fringe costs by direct-labor 
are taken from the Converting-Processes Tabulation costs and proceed as with space cost. 

(5) Horsepower-Hours is the product of horse- After apportioning all manufacturing expenses, 
power (as shown in the Converting Processes Tabu- add costs entered for each operation and record these 
lation) and Annual Assigned Hours. n the Totals column. Add the Totals column, and 

(6) Direct-Labor Costs are entered from the Man- the result should agree with the entered total. 

Table (8) Non-Manufacturing Costs are allocated in the 
@ poaaeepsirnaeney. Costs from the Operating same way as Manufacturing Costs. An allocation 
red at the foot of the columns headed ratio gives the non-manufacturing cost per manu- 
"Machine ery, Fringe Benefits, Indirect facturing dollar. This ratio is then applied for each 
nd Totals. To allocate portions of these total peration to get Total Non-Manufacturing Costs for 

“ach operation, we set up allocation ratios ach operation. 

1 the following manner: (9) Total Costs are the sum of Manufacturing 

Space ivide total space costs by the total area Cost Totals (7) and Non-Manufacturing Cost Totals 
occupied by all production equipment. The result is (8). 
cost per square foot of space. Multiply the area of (10) Overhead Costs per Hour for each machine 
t per square foot. This can now be found by dividing Annual Assigned 


) 


pI dure gives the space costs for each operation. Hours (2) into Total Costs (9). 


each operation by the cos 
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ABC’s OF MACHINE-HOUR RATES... 


TABLE IV COST-ALLOCATION WORKSHEET 


Reference in } (3 4 5) 


ALLOCATION FACTORS 








Operation 


v 


of 


Machines 








Punchpresses 


Drillpresses 





Lothe A 
Lathe B L 
8 


positions 





Hand Assembly 





Totals 


get the hourly 
ne-Hour-Rate, we tr 
Cost 
irect labor from 
MHR Summa 


r rate rn tr 
OU Tals ill Lilt 


ecoamnple 
a Sample 
i Sample 
Rates are a function of 


conomy, 


Table V shows th: 
widely. For example, Lat! 
as much to run as Lathe / 
It may be intere 
: 
cise only, to see nk 


the operation 


— —— 


-Allocatior 


Assigned 


Annva! 


Hours 


3700 


| 
Machinery 


Volue 


$2523 40 
1062.70 
929.90 
1328.00 


2656.00 


$8500.00 





Spoce Cost 


Area Occupied 


ALLOCATION RATIOS: 
$8500 
640 
$13.28 + 


per sq ft 


$6.30 
$3.45 
$5.06 
$14.29 


$3.13 


LAA HH 


Nm & 


yverhead rates differ r: 


+} 


1c 


allocate 


r overhead Cc 


re allotted 


rate, then, 
appro 


+4 


‘ 
cCOsLs, 


$1820.15 
442.40 
344.15 
7 393.30 


$3000.00 


Power Cos? 


Hp-Hrs 


$3000 
61,000 


$0.0492 + 
per Hp-Hr 


percentage 
With 


i to the fa- 


the 


StS, and sales 


fairly «))} 
balriy to all 
meno + 
aSsiZns COSsts 
why , +) 
ach gives the 


gives man- 


ling prices 





TABLE V 


Operation 
Punchpress 
Drillpress 
lathe A 
Lathe B 
Hand Ass’y 


MACHINE-HOUR SUMMARY SHEET 


CONVERSION COST PER HOUR OF OPERATION 


Overhead 
Non- D 


No Annual 
of Hrs. of 
Mach 


Operation Mfg 


2 3700 $ 
2 3000 
1400 
800 
11200 


trect 


Labor 


1.70 
1.60 


2.40 
3.00 
2.20 





American Machinist - 


May 5, 1958 





(Develops Overhead Portion of MHR) 


(7) (10) 





MANUFACTURING COSTS Overhead 
Costs per Hour 


Non- 








Manv- 


tedi facturing Total 
<1 _— Costs Costs 
Benefits labor Totals Non-Mfg 


$ 970.20 $ 5676.80 $15,818.55 $ 7481.91 $24,300.57 | $2.03 


740.20 | 7016.78 3318.57 10,335.41 





518.04 2148.20 4809.29 2274.66 7,084.95 


370.10 | 1227.50 | 7759.90 3670.48 11,430.45 


3801.46 17,183.10 23,833.68 11,254.38 35,088.17 


$6400.00 | $30,838.20 $59,238.20 | $87,238.20 


Mach’y Cost Fringe Cost Ind —L Cost Non-Mfg Cost 


Mach’y Value Direct Labor Annual Hrs Mfg Cost 


$10,500 $6400 $30,838.20 | $28,000 


$21,750 ya1.490 20,100 $59,238.20 


0.4828 4 ; $1.534+ | $0.4724 


ratio per onn. hr ratio 
ie 


Some Critical Factors in the MHR Technique 


s, we have described the would be 1600 and the hourly overhead rate would 
a machine-hour-rate pro- $3.13 to $: This circumstance 1s 
msiderations in the not t ur, but it does illustrate what can 
) some ques- 

» heavily load- 


tions that may have arisen sin yo tarted reading 
+ hana ry 1; » 4+ lar + + 
and hand stations lightly, so that 


have a higher hourly overhead rate. But 


+ ’ | 
nis a Ci€ 


1. Which costs in a company affect the overhead he latter 

re are other factors that can increase overhead 
ANSWER: Every cost incurred by the company cost at hand stations. One is “area occupied.” Notice 
in Table IV that this factor is part of the ratio for 


portion of the machine-hour rates? 
Even direct-labor costs influence overhead (see Col- 
imn 6 in Table IV, the Cost-Allocation Worksheet, distributing space costs to each facility. If a hand- 


where the 


; ~~ ~ eri po or 7.tkt, . ~~ 1} 11 - ats rt) + 
he overhead yrtion of fringe-benefit costs work center occupies space all out of proportion to 
+1) 
iil 


is apportioned by the ratio between fringe-benefit machine centers, its space overhead will be relative- 
rger 
2. Assuming fairl uniform operating expenses, The fringe-benefit segment of overhead can also 
what factor in the preparation of the rates has the boost overhead percentages for these stations, if a 
greatest effect on the final rates? large number of direct-labor workers do hand work 
' ANSWER: Annual hours assigned. In Table IV, if And all these costs, like every other overhead cost 
element, are further increased by the allocation of 
overhead 1 of $14.29. were increased from 800 to non-manufacturing elements. In general, though, 
1600, the hourly overhead rate would be decreased ur experience has been that annual assigned hours 
¥ 


tect rates greatest 


annual hours for Lathe B, which carries an hourly 


‘ 
to al 


7.15. In practice, no other factor can affect a rate 
4. Where does Machinery Value show up in the 


so drastically 


3. Is it possible for a non-machine production cen- Cost-Allocation Worksheet, and in the hourly rates? 
ter to carry a higher overhead rate per hour than an 5. What would happen to the final rates if Ma- 
expensive machine work center? chinery Values were doubled for all operations? 
ANSWER: Yes. As we mentioned above, the chief ANSWER: Both of these questions refer to the 
influence on the rates is annual hours assigned. If, same thing. These are questions that very commonly 
for example, annual assigned hours for the hand- arise, and unless clarified they can lead to miscon- 
assembly operation in Table IV were 200 at each of ceptions. Machinery Value is an allocation factor, 
tht positions, the total assigned annual hours and its total dollar amount is used only to establish 


Cigi 


American Machinist - May 5, 1958 121 





ABC’s OF MACHINE-HOUR RATES... 
verhead share to support the projected annual hours of activity, and 
ery costs (whic! shows what adjustments to make—either by 
maintenance, ¢ n be charged to ea acility personnel or rotating tI 
to meet this schedule 

7. What is the relat total space 
that each fa- 


costs and overhead costs } 
~slate ~aiTyiee? 
cility occupies 


6. What 
ANSWER his tabl tribut rorkers, entu ANSWER: Just th 


ry-cost overhea j 


snare it 


agall 


6400 or 64.000 
© iit 
1ained the same. Setting 
] . nea , “o *£ 
a proportik al space and space [0 
facilit the cumbersome arit 
generai space Sl 
7 


ig, receiving, 


D +} 


} ' 


a} 


MHR syst 


arm t aSA tne 
light have talked 


expected 


standard 
and not 4000 


plant 
sume that ee 

: : sVi Viit- 
onsiderations, is 2000 h 


two-man 


) project how many hours each rate is the one 
additional mar the fringe ad cost 
itional ma! s how the two diffe 


of the additi 


rill 


Overhead* 4 ? MHR 
One-man Operation $12.40 $2.75 $15.15 
Two-man Operation $12.90 5! $18.40 


* Fringe-benefits cost segm« 


ii 


production rep ‘ 
terms 
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TABLE VI 


CONVERTING PRODUCT MIX TO ANNUAL MACHINE HOURS 





Product Mix 


Operational 


Times per 


Piece in Hours 





Product 


No. of 
Pieces 


Drill- 


press 


Broach 


Lathe 


Screw 
Grinder | Machine 














Mounting Blocks 
Rings 
Rods 


Bushings 


8000 
11,000 
64,000 
80,000 











0.1 


0.03 





0.7 


0.9 





0.4 _ 
0.3 - 
0.1 
0.01 














Summary of Operational Requirements 





Operation 


Pieces 


Hours Each 


Sub-Total 


Total Hours 





Drillpress 


mounting bDiocks 


bushings 


3200 





Broach 


mounting blocks 





Lathe 


rings 





Grinder 


rings 


rods 


mounting block: 


bushings 





—rods 





Screw Machine 




















supervisor 


activity fé 


maucts- 


somewhere 


s have given 


rr ali pre 


The next step is 


rtment. Invariab!] 


aivuil 


conversion 


quantities 


i 


mathine 
SUTIO ULE 


should be 
- 
controller 
¢ 
projection 
PrUJEceis 


no means 
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no 
Adis, 
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m- 


‘Ip to reduce the amount of inaccuracy. 


} . a he +7 
y accurate historical data is available, 


is much simpler, 


and more 


Filled-out daily production tickets from the 


year, and daily time tickets filled out by an operator! 


(showing 


sulted. A few words < 


where he s 


pent his 


time), can 


9f caution here: In 


accurate 


previous 


be ci 


m- 


checking 


over daily time tickets, don’t give a machine double 


credit because more than one operator worked on it 


In plants where meters are installed on machines t 


give running time, remember that hours of set-up 
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1dded LO Une 
me is considered part 
time in the MHR system 


‘tivity h le isn’t too dif- 

nith machine 

listed across the 

the horizontal 

summation of th ily entrie tven though this 

information is readily available, you should consult 

production supervisors, general management, and 

sales forecasters, to spot errors you mif have 
made in taking figures off various tickets. 

When you have completed the lis last year’s 

sales and general management should mod- 


activity 
ify the activity figures to anticipate changes during 
the coming year. Changes made here take into ac- 
sales forecast for present products, modi- 

the judgment of top management, and an- 


ticipated activity for new or modified products. An 
element of guess is still present, but to a much small- 
er extent. Again, remember that with the MHR 
method, incorrectly projected activity levels can be 
readily adjusted. 

Where the machine-hour costing system has been 
in existence, the cost-recovery statement (see p127) 
which shows actual activity for each production 
center, can be consulted. The listing is then altered 
in accordance with next year’s forecast, and the 
projection is complete. 

Once the projection of annual activity hours is 
agreed on, the individual preparing the data should 
attempt to balance the hours among the cost centers, 
to see whether the projection creates bottlenecks 
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ABC’s OF MACHINE-HOUR RATES... 


TABLE Vil TESTING THE BALANCE OF ANNUAL MACHINE HOURS 





Previous Balance Ratio New Projection | New Balance Ratio 


Operation Annual Hours To Drillpress Annual Hours To Drillpress 





Drillpress 3200 1.0 5000 0 
Broach 5600 1.75 7000 4 
Lothe 9900 3.09 11,000 
Grinder 13,700 4.28 14,000 
Screw Machine 3200 4000 


























ane 


I 


Here we assume that the previous year’s activity nly provides a double check on the projection, bu 


and excess machine time. Table VII shows how 


balance activity various production cente! with the others, as can be done in Table VI 


is accurate, and that management feels there will al insure that costs will be distributed more 
be no appreciable change in product mix, but 
an increase in sales and production volume. In « 
words, last year’s balance of activity among the work 
centers is to be maintained during the coming yea! 

To test our projected balance we find the activity 
balance between last year’s operations (in Table ’ from | 
VII, all operations are related to the drillpress). If all. bus s. Table VIII 
last year’s balance were correct, and if management the overhe: ‘component of a typical machine-h 
feels this balance should be kept during the coming rate can fluctuate from m to month. Keep 
year, then our job is to balance projected activity id that parin n 1ual rate differs from 
hours at approximately the same ratios as last year’s 

From our projected activity hours, we establish 
ratios between operations for the coming year, then 
check to see if this balance of operations agrees wit 
last year’s. If they don’t (and the new balance ratios 
in Table VII don’t), then we have to re-project ou 
estimated activity hours. Notice in Table VII that 
the grinder-to-drillpress ratio for last year was 
4.28 to 1. But for the coming year, it is tentatively 
projected as only 2.8 to 1. If we want to mainta 
last year’s proportion among centers, we must re- 
vise the new projection. In the tentative projection 
either drillpress hours have been over-stated, or 


grinder hours have been under-stated 


Projecting the Operating Budget 


The operating budget is far simpler to project ment when you prepare this budget. You should be 
than annual hours of activity. First step is to list all ireful season it with too much let’s-be-on- 
expenses for tne previous year, according t hei! he-saf ide reasonin lest the broth be too ri 
functions as listed on pll7ff. This informati 
readily obtainable from the plant’s profit-and-lo 
statements. After each segment of the operatin he | is flexibl nough to cope 
budget has been listed, it is reviewed and altered to as the annual-hours-activity schedule can be readily 
suit anticipated changes in the coming year. Heré hanged t rrect inaccurate projections 
are some examples of the sorts of changes that might Some smaller companies well-advanced in MHR 
occur: inauguration of a new lease, a change in techniques are able to evaluate the effect that, say, 
real-estate tax rates; increases in power costs be- iding a $15,000-per-year executive will have in 
cause of added equipment; added depreciation reducing profi n ; rder sold to Jones & Co (if 
maintenance, and insurance on new equipment; sellin rice is held), or the increase that must be 

ze-benefit and indirect-labor changes; added , > selli price (if the profit margin is to 
ssmen; increased advertising; changes in admin- t , And sometimes a decision must be made 
ition, such as salary increases or additional staff- yetween these two alternatives. By the same token, 
ing “ither the above differentials can provide a yard- 

The operating budget consists of the previous stick for executive accomplishment. These evalua- 
year’s expense schedule, plus or minus the cost of tions, remember, are based upon what is primarily 
any changes. It is important to use very good judg- economy of operations and not necessarily the ways 
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TABLE WII: Monthly Movement of Overhead 
Portion of a Machine-hour Rate 


Machine-hour Rate 


Monthly changes 


Annuo! overhead rate 








M J 
Month 


company’s financial managerial control to follow from month to month 

It must be stressed that all the foregoing data be 

predict the “overhead drag”’ n a down-to-earth basis, with key personnel col- 
will have. Here’s a way t laborating at each area of investigation. This type of 
Table IV and divide total work is not a job for office clerks, accountants, or 

“d annual hours ($87,238.20 executives who are assigned the task simply because 
$4.34 of overhead per running they aren't busy anywhere else. Indeed, superior in- 
fain on the productiv: telligence, keen imagination, and intensive historical 
if a profit is result study may not even be enough—until a cross check 
has been made with people “fon the job” who know 

he job characteristics and the limitations involved. 


Constructing the Manning Table 
It is with the manning table that we really be- Because of these ups and downs, individual busi- 
yme concerned with the need for flexible rather nesses must “‘accordionize” their economies and also 
than fixed budgeting. Industry, which is neither: their cost structures, so that new courses of action 


blindly optimistic nor pessimistic, knows that it are available when large changes occur. 
must expect ups and downs, caused by many vari- 3asing a cost system on a fixed capacity is like 
ables: the national economy, the gross national prod- working a crossword puzzle with a fountain pen. A 

lity, desire, or willingness to buy company should have enough information to act 


TABLE IX EXAMPLE OF A FLEXIBLE BUDGET 





Capacity (activity) 








Expenses 50% 70% 





Direct Labor $9800 $13,300 
Manufacturing 8200 7800 
Non-Manufacturing 
—Selling 3100 3700 
—Shpg & Del 2150 2700 
—Administrative 5200 5900 
—Financial 300 300 350 





Actual Capacity Costs $28,750 $33,700 $37,450 
% of $45,450 63.4% 74.3% 82.5% 




















Typical Fixed-Budget Calculations 
if $45,450 represent expenses at 100% capacity 
Cost in Direct 
Proportion $18,500 $22,725 $31,800 $36,300 $45,450 
Net Loss If Fixed 
Budget Is Used $8200 $6025 $1900 $1150 
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ABC’s OF MACHINE-HOUR RATES . . . 


‘t-labor costs change from one capacity per- 


increase to another, and the way manufacturing and 

that all expense nh : 1-manufacturing costs change. Note also that ac- 
chenes in capacity | costs capacity amount to 59% of 100%- 
fixed elements of cost remain a capacity costs. If 40 of 100%-capacity costs were 
sel when changes occur; the onl assigned to a 40%-capacity operation, in the manner 
, i he company would sustain a 


— pp + — 
change are the truly variable one 


back to the Manning Table (Table II) rather high ioss (see 


fixed-budget calculations at 


+ ) 


t vO ONC- 


roductive hours are cut back 
sent 20,100, will we need only one- t’s n ifficult to make capacity adju 
rials handler or ipping clerk? What non-human item hat is difficult is the human ele- 


terials handler clea 


n up nt of ifacturing expenses—namely, indirect 


superintendent do the abor. This el it is derived from the Manning 
shipping d ; bleak period! But that’s not on Table, where variations in capacity are of greatest 
fourth if more production ke! importance 

more—the fixed budge There are lements in a budget be- 
yudget for supervisory labo: ides indirect or. To these the concepts of flex- 


eet 
10 of a human be ible budgetin lso apply. Fixed budgeting would 
and fixed charges in 


With flexible 


supportl have to 

i I : ‘rease our direct-labor force two-fold if produc- 
and 100 an hen yn doubles, but other employees (indirect, execu- 
for these | ls. Ta re, supervisory, administrative) will not double 


The same is true of fixed non-man- 


expenses that the 
these capacity (activity ifacturi ses, such as rent, depreciation, and 
ipplies. Doubling activity doesn’t 


nce betweer yn expenses! 


ur rates are available either or 

ind time standards for operations rect, final product costs obviously are proportionate- 
management can easily obtain op- ly incorrect 

Table X, an abstract from typical Once total ‘ation osts are available, total 

shows the t to the company, product costs can by adding the one 

not included in the rates: the cost of materials 

Material costs are calculated separately, with a cer- 

each operati tain percentage added for waste. (Note: Don’t tack 

at the facility (the yn any “loading” or handling charges to the costs 

rate) and (2) the time spent h for raw materials; these have already been included 

But remember that these final operational in the rates—under non-productive labor in the 


machine-hour rate Manning Table.) 


TABLE X TYPICAL PRODUCT COSTS VIA THE MHR SYSTEM 





Time Standards (Hr) Total Cost 








Operation Each 100 1000 MHR Each 100 1000 





Drill setup 30 30 30 $ 4.20 1.26 $ 1.26 $ 1.26 
Drill 02 2.00 20.00 ; 0.084 8.40 84.00 
Broach setup 6.00 6.00 6.00 38.50 231.00 231.00 231.00 
Broach 20 20.00 200.00 7.70 770.00 7700.00 
Grinder setup 1.00 1.00 1.00 22.60 22.60 22.60 22.60 
Grind 10 10.00 100.00 2.26 226.00 2260.00 














Summary of Total Costs $264.904 $1259.26 $10,298.86 
each per 100 per 1000 
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Adding Profits to Get the Selling Price 


tal produ 

rice markuy 
ompany policy, but there are 
the company should consider! 


Major 


‘apital risk and the de- 


selling policy 


invested capital 
» company has to carry 
of raw materials, 
tuations, 
then a hi 
~ompensate for the risk 
‘ 


capital: If a company 


nsive, specialized equipment that 


and low resale value, then it should ex- 


the MHR te 


TABLE XI: Variations in the 
MHR With 
Changes in 
Activity 





> 


—-- ——_—- 


How To Test the MHR Cost System 


inual-hours sched- 


+ | " Ti<- = ’ . . 
1lodically, [or inac- 


ange estimated 

ll change, and possibly 

These checks are especially vital at 

ptior f a company’s MHR system The best 

heck a MHR system is with a cost-recovery 

A company spends money 

ucts in advance of collections 

hopes to recover in its selling price 

all the money it advances—plus a profit. When a 
‘ompany under-recovers costs, what happens is that 
actual expenses exceed estimated expenses; thus a 
When a company 
over-recovers costs, actual expenses turn out to be 


less than estimated expenses. 


portion of profits is eaten away 


Two things can happen when a company over- 
recovers costs: 

It can boost profits. Here over-recovery usu- 

1at the company has saved money by 

internal economy, and that its selling 
competitive 

customers. If cost-recovery is too 

y mean that activity was under-proj- 

the customers are paying too much money 


ected, SO 
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products. Chances are that here 
icing itself out of the market 
simple (contrived) annual cost- 
atement: 
Amount 
Over- 
(Under-) 


Recovered 


Actual 
Hours 
1600 1800 $3600 
2000 1500 $7000) 
1200 1400 $3400 


Total Over- (Under-) Recovered: 0 


The even recovery shown above is confirmed by 
comparing the operating budget (from which the 
machine-hour rates obtained their expenses) with 
the actual expense statement produced from the 
general books of account. The two should be prac- 

the same, if estimates were correct 
t so simple as the above example 
Here the company broke even be- 
r-recoveries at A and C compensated 
inder-recovery at B. If these apparent 
ins at A and C were due to real internal operating 
economies, then they provide a profit-making op- 
portunity. In the same sense, if the projected hours 
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ABC’s OF MACHINE-HOUR RATES... 
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b 


straight 500 
b 


4 


yreakdown, rather than a ours per 
ab 
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projecti 


is what must be le to pre- 


management 


so that later actual and estimated activity can 


letermine cost recovery. 
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kno ts rates and its 


management 


reasonably accurate, it is In a posi- 


many n Here are some of 
» when his MHR system 


smooth! 


iri 
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e Key yfitable cost cen- 
e! 1 i 
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¢ r 
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@ Selectively 


e Establish pricing pol 
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yn true over-rec 
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ticies in Ut ser 


n tl yn Managerial Con 
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trols for Small 
1. “Modern 
Special Report 439, Feb 25, 


“How To Get Effective 


la 


Management for the Small 


| 


75 


) 
Supervision,” Apr 22, 


Me 


su 


“How To Gage Your Production Health,” 

1957 
4. “How 
1957 
“How To Key 
s,” Aug 12, 1957 
“Nine Ways To Control Capital Spending,” Nov 
957 

“How To Balance C 
1958 


To Pinpoint Production Operations,” July 


5 t 


t 


Sales Efforts to Production 


( 


of 
‘ 


“os 
6 
* 


4 
Profit Areas,” Mar 


ompany 


10, 





REPRINTS ARE AVAILABLE 


of this and all other 


Machinist 
special reports 


American 





Send to Reader Service Dept, American Machinist, 
330 W 42nd St, New York 36, NY, for list of re- 
prints available and prices. Or enclose, with your 
request for a specific reprint, 35c if it is 16 pages, 
30c if 12 pages, 25c if 8 pages. Prices are reduced 
for quantities over 100 copies. 
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FOOTBURT 


Me ccusetie 


grinding 
for small parts 


The Hammond No. 2, 6” x 18”, Surface Grinder 
is @ precision tool room machine for use on the 
most accurate gauge and tool work. The standard 
spindle is direct motor driven and is mounted on 
precision preloaded ball bearing. Total vertical 
adjustment is 10%”. In and out movement of 
table is 62” with a longitudinal travel of 18”. 


THE FOOTE-BU 


Vetroit c a4 


RT COMPANY « Cleveland 


2 North 


8, Ohio 


Mv 4 


Accurate Spindle Adjustment Solidly Supported Spin- Convenient Hand Con- Smooth Roller Chain Table 
— Standord vertical adjust die Carrier—Spindle cor trol — Handy wheels " Drive—Remarkably smooth 
ment of pindle throug rier s moved vertically : cross trave : P finish on work, without 
on dovubie dovetco woys gouged to thousoe chotter marks frequently 
cting gi- found when table is moved 


ndwhee 
Vernier oattachmer pindle with odjustable tapered ond quick ac 
on be raised accurately to gibs tudinal travel. by conventioncal means 
through rack and pinion. 





FOOTBURT | = 





SURFACE GRINDING 
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Three strategically located Nicholson plants 
make files for every purpose. 


When you buy our files, through your nearby 
industrial distributor, you actually buy increased 
production efficiency. That's because we de- 
sign and make our files to do a bit more in 
every stroke and last many strokes longer. 


As a result, they make your skilled craftsmen 
even more skilled. They do more filing in less 


time. And that’s where you really save money 
in filing. Because our files have a longer life 


wey 
aw 


you save on tool costs. 


\) 


RS 
Soe 


Extra production comes in every file you get 
with the Nicholson, Black Diamond or X.F. Swiss 

So when you order, don’t 
Specify Nicholson brands 


Ar we 
Sere hoe 

way’ ane 

ott 


SS 


Pee 
Soe 
\ 


S 
Des) 
y 


Pattern trademark. 
just ask for files. 
and enjoy their superior productivity. 
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NICHOLSON INDUSTRIAL HAMMERS 


now at your Distributor’s 
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Now you can get Industrial Hammers 
with the trusted Nicholson trademark 
Soft-Faced Deadblo, Rawhide De- 
mountable and Rawhide Mallets are 
See these 
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Industrial Distributors pro- 
vide the finest goods and serv- 
ices in the least possible time 
Our products are sold exclusively 


AN 








through them 


: 


NICHOLSON FILE COMPANY, PROVIDENCE 1, RHODE ISLAND exe 


a. Nich 


U.S.A. 


ICHOLSON and BLACK DIAMOND FILES 


A FILE FOR EVERY PURPOSE 
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American  rererReNnce 
Machinist | BOOK SHEET 


Optimum Support of Straight Edges—I 


CO, WOONSOCKET, R 


THE TAFT-PEIRCE MFG | 


DR ERWIN G LOEWEN technical director 


DEFLECTION FORMULAS 


nt Ww! 


D, 0.000269 
in Fig 1, a 


just inside the sup- 

of these points, 

L that have real 

can be reduced by 

0.237, which represents 

the 0.2231 position, the maxi- 

rt points is reduced 

0.00003, as shown in 

lis result was obtained by 
deflection at the ends. 

to shift a/L slightly in 

0.215, where by ac 

the maximum deflec- 
yints is held to D 
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> 
Everyday more and more shops are using 
standard Vlier Tooling Accessories in place 
of custom-made devices for both tooling and 
original equipment applications. The preci- 


- - 
. sion construction, product uniformity and 
Tool 2 n Ti Cc ° quick availability of these simple time-savers 
; have made them tool room favorites. Why 


don't you start saving from their use 
NUMBER 1 OF A SERIES . 





: 


TO GET GREATER TOOL BIT RIGIDITY : 


w wit \ r SW I ( 


EASY WAY TO STOP MARRING 


| | tt was s 


THE RIGHT AMOUNT OF END PRESSURE AND NO MORE is 


what this spring plunger application calls for. More than 


SPRING PLUNGERS LET WRENCH DO MULTIPLE DUTY — The 
I ol shown ve is used to attach connect 
ach S1Z€ wire connes¢ 


But now through the use 


in position during the forming operation of a | lastic re frig- 


rs 
tor . 150 Vlier Spring Plur used to hold a plastic sheet 
, 
f 
f cor 2 erator door liner. Spring Plungers provide just the right 


: 
( ne tool attaches all sizes of con- 

the use of changeable jaws. The appro- 

any size connector is easily inserted, accu- 
oned, and held in place with a Vlier Spring 


amount of pressure to produce a perfect liner 


Insist on Vlier Tooling Specialties... 
there's still no substitute for lity. 
New catalog now ready! ee ae 
Send for your copy today. 





ENGINEERING 


CORPORATION 








A Subsidiery of Barry Controls, Inc 
8900 Santa Monica Bivd., Los Angeles 46, California 
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Ame reaper REFERENCE 
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Optimum Support of Straight Edges—lIl 


have a spe- 


eated as normal 


APPENDIX 
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CHICAGO-LATROBE... helping Douglas 
usher in the jet transport age 


The Douglas DC-8 is one of the most amaz- 
ing airplanes ever conceived. Designed to 
carry well over 100 passengers at near- 
sonic speeds, it promises to revolutionize 
our patterns of travel. They’ll be in use 
on the airways soon. 

Long a supplier to the Aircraft Indus- 
try, Chicago-Latrobe has pioneered in the 
development of drills and reamers to meet 
jet age needs—from deep hole drilling of 


Safety Plexiglass for pressurized cabins to 
tough high tensile stainless steel drilling 
and reaming applications. Our engineers 
cooperating with the distributors and users 
have helped in the development of these 
special tools for today’s requirements. 
This combination of tool-wise distribu- 
tors and trained factory engineers stands 
ready to help you at any time. Just 
remember C-L. ..Chicago-Latrobe. 


416 W. ONTARIO STREET, CHICAGO 10, ILLINOIS 
ORDER THROUGH YOUR LOCAL C-L STOCKING DISTRIBUTOR 





American 
iY, F-Pt lial ihe 


A 5-ft. steel... 
-cked for deflec- 
when support 
located. The 
Versachek 


Thi 


OF STRAIGHTEDGES 
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Firth Sterling ... 


PIONEER IN OWDER AND MOLTEN METALLURGY 


HARTFORD 


DETROIT 


PITTSBURGH 


~ 


= ——— 
HOUSTON 


UNIQUE NATION-WIDE SINTERING PLANT NETWORK 
PROVIDES FAST SERVICE ON CARBIDES 


h Sterling was the first carbide manufactu romptly from Firth Sterling’s warehousé 


lit 
LiLLit 


FREE Carbide Technical Manual 
fi vou 7 P ork j fine ; he or dies \ r } 
Firth Sterling Carbide Technical } 

valuable source of information. Write | your copy 

sintering facilities can serve you on special tool t Firth Sterling, Inc., Dept. 91E, 3113 Forves 

ing problems. Standard carbid high spee Street, Pittsburgh 30. Pa. Office 


ill your nearest Firth Sterling} 


or distributor for specific information on how tl 


s and warehouse 
ind tool and die steels are also availabl in principal cities 


& 


I iat. or Firth Sterling “etaccuRGy 


HIGH SPEED STEELS + TOOL A DIE STEELS + STAINLESS SPECIALTIES + HIGH TEMPERATURE ALLOYS 
SINTERED TUNGSTEN CARBIDES + HEAVY METAL + CERMETS + CHROMIUM CARBIDES 


ZIRCONIUM «+ TITANIUM + STERVAC & STERCON SUPER ALLOYS 


4 ties pei 
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Spit and Polish 


SOME PEOPLE get ideas in the shower 
Lyman Jones, a research inspector 
at Caterpillar, got one while shining 
his shoes. He had always applied lay- 
ut fluid with a it 
occurred to him that the dauber in 
his liquid shoe polish might be a 
better method. So he took an empty 
bottle to work, found it ideal. The 
idea spread to other inspectors. Now 
idea been adapted: cans 
have replaced the bottles and better 
daubers are made from rubber stop- 
wire, and pieces of felt 


paintbrush until 


the has 


ee 
pers, 


But if They Wear Mufti 


IN OUR SCHOOLDAYS we were talking 


about the day when cars would be 


driven by hydraulic power from the 
engine directly to the wheels—elim- 
inating the transmission, driveshaft, 
and differential. Recently a contest 
for technical students in West Ger- 
many was sponsored by the Ford 
Works in Cologne. Guess what took 
first place as a dream car. You're 
right—a car designed by a group of 
students at West Berlin’s Technical 
University, a with hydro-static 
gearing, air conditioning, and hydro 
pneumatic suspension. From the 
various entries, Ford has applied f 
patents on seven including a 
noiseless door-lock, a steering shaft 
that folds up like a telescope in an 
accident, and a new method to spray 
water on the windshield. 

One student proposed a rear-view 
mirror with telescope—presumably 
for spotting troopers in stock cars 


car 


ideas 


Chuck Test 

FAILURE IN a magnetic chuck always 
occurs first by slipping of the work, 
not by pulling away from the chuck. 
For this reason, O S Walker Co de- 
veloped a testing arrangement to 
measure the force required to slip a 
steel block (3-in. sq, % in. thick). 
The test block is connected by a 
shaft to mechanism. A 
Dillon gage is 


the testing 


mechanical force 
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in a vertical bracket on two 

ates attached mag- 

netically to the bed and butted 
against the end of the bed. A hand- 
is connected to the test shaft 
threaded through the 

bracket and the gage records maxi- 


mum force exerted before the block 


which is 


il 


s] ps 


Tool Indicator 


A BREAKAGE INDICATOR for tools in 
transfer machines has been devel- 
oped by Airmec in England. A small 
l Ardalite is 


» be protect 


ed n 


What's in A Missile? 

NoT sO MUCH mystery surrounds mis- 
sile components as many think. As 
Robert Aircraft 


issue con- 
7 


Sonnekson of Bell 
out recently, a mi 
propulsion sys- 


EMO 


by BESS RITTER 


tem, and a multitude of electronic 
assemblies. The airframe must be of 
less weight and greater strength than 
in a plane. The propulsion system is 
usually the limiting factor today. 
Here the highest skill in manufacture 
and the closest tolerances are re- 
quired. The “black box”—the elec- 
tronic control system—is still of a 
developmental nature and the small- 
est part needs to be constantly im- 
proved. 


Lithium Soak 


From East GERMANY comes word 
that forging stock is being heated in 
a controlled atmosphere of lithium. 
Not only is there freedom from scale 
but during forging and cooling a 
protective “sheath” holds off the 
oxygen from the surrounding air. 
Forging dies are claimed to have 
three times the life because of the 
lack of scale. To provide the atmos- 
phere requires 1 lb of lithium car- 
bonate for each ton of forging stock 
heated 


invented for carrying pas- 
nother was motivated by wind. It 
1 miller and machinist, Hans Zein- 


, 


17th Century 


Zeinler reasoned that if wind will turn the wings of a wind- 
mill to rotate a gigantic millstone, it could do as much for a 
wagon. So he fashioned a set of notched wheels linked to four 
windblades and to the rear axle. Contemporary accounts say 
his “devil’s wagon sped like lightning, leaving behind the 
best horsemen of the country.” A group of peasants destroyed 
it in 1671, led by a fanatic who wanted to burn both Hans 
and his machine at the stake. 


Iron has had many uses not related to machinery. The Roman 


naturalist Pliny stated that 
would prevent nightmare if 


door of the dreamer. Later on, iron 


driven 


trees to quell a toothache 


iron nails extracted from a tomb 
into the threshold of the 


nails were hammered into 


At one time physicians believed an iron ring could draw out 
rheumatism. Medieval knights drank beverages “spiked” with 
powdered iron to augment their physical strength. 
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st, positione 
lathe bed, 


rooves, 


Die Produces Part Without Stress 


A die had to be made that would 
produce short lengths 
shaped parts without 

stress. Several designs 
but none, other 

multiple oper 

isfactory j 

Our difficulties were 
when we built the 
The cam-activated formir 
away with the conve! 

avity which was, at firs 

yf our trouble, it was 
an open part, such as ; 
would develop objectional 
other distortions in 

The principle of this 
eliminate distortions 
stretching the material 
open construction. As 


+ 
Se cnarecce cecctsr( perm ae | 


Fig. 2 
Attachment Produces Scroll Threads 


mn which 
thread 
rangements for a 
been made, the 
lifficult illustrates a 
tachment 
scroll gears 
In constru 
ject Was to 
the required pi 
uld not be don 
cross-feed screw 
However, it is te possil 
some larger and more 


lathes may have accurately 


ng the carriage A 


ising encases an aux- 


pevel 


cross-feed screws to produc 
gear directly 
The attachment sh 


accurate ¢ 


towards the 
butside edge 
s center. To 
ation of the 


attachment ruction w 


is sharp 
bends with little or no spring- 
To simplify con- 


+ 


spindle must k guide 


compound Edwin H Stock, St Louis, Mo 
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Backfacing Bar Employs Retractable Cutter Blade 


RS 


Gelatin Seals Collet Slits 

We had a joo of re 
cast-iron nuts, which we gripped in 
a collet in our turret lathe. The fine 


recently aming 
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components havir 


each side 


ting 


rial removed 
‘aightforward 
milled at the 

The cutter 





re 





ing 
nds of 
became 


= + 
spac 






































y + 


ked its way 
the 
dismantling and cleaning necessary 
We tried filling the slits 
strips of solid rubber and sponge 
rubber, but couldn’t keep them in 
place, nor did they provide a com- 
plete seal. The idea of dipping the 
entire collect in hot gelatin was then 
tried. After the gelatin had cooled, 
the inside and outside surface were 


igh tne 


slits in collet, making frequent 


with 


ail areas in contact 


spindle. The 
sup- 


rK ana 


thus created were 


ted by a hollow core 

This method worked perfectly and 
required no cleaning of the collet 
after 2,000 pieces. That was the com- 
plete job, so we have no way of tell- 
ing how many l 
be handled befor: 


A F Fisher, Sh 


more pieces could 
e resealing 
Wis 


prewood, 
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Faceplate Simplifies Indexing 
for Multiple-Lead Threads 


accurately 
illus- 


A faceplate with six 
milled slots, as shown in the 
tration, gives the operator an easy 
method of indexing for 2, 3, and 4 
leadscrew threads. While this plate 
than a 
plate, 


is less commercial 
it is much 


versatile 
split-graduate 
cheaper, quicker to use, and no less 
accurate 

If an 
slots is to be 
should be taken 
to insure accuracy. Two new 
are then cut at 120° from one of the 
four slots and 120° apart 

Indexing is then done by engaging 
the tang of the dog (used to drive 
the work) into the slots that will 
produce the required leads 

At this point, you may say the 
same thing can be done with a four- 
jaw independent chuck for a two or 
four lead screw, or a _ three-jaw 
chuck for three leads. That is true 

it then some means will have to be 
tang of the dog 
snugged against the driving side of 
the jaw. So the special faceplate is 
handy to have around 

M Barash, Prestwich 
land 


with four 
cleanup cut 
through each slot 


available plate 


used, a 


slots 


devised to keep the 


Eng 


Lanes 


Work-Centering Device 
Rotates on Its Own Axis 


Our old method of centering work 
with the help of an indicator 
anything but organized. A 
chucked in the collet of a vertical 
milling head, or anything else handy 
to mount the indicator on, was the 
accepted procedure. This meant the 
spindle had to be rotated with a 
wrench, making it difficult to fol- 
low the indicator reading 

The illustrated centering device 
1akes this operation simple and ef- 
fortless. An easy motion moves the 
indicator around the periphery to 
be centered while the operator is 
within comfortable reach of the con- 
trols. This is an advantage readily 


was 


bent rod 
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appreciated by an operator of a 
horizontal boring mill with a spindle 
difficult to budge 
* a pair of bearings have been 
purchased, construction can begin 
The shaft is made from a piece of 
in. drill rod and concentrically 
turned at one end to receive the bear 
ings in a press fit. A bearing hous- 
ng is then turned and bored to take 
the OD of the bearings, which are 
separated by a spacer ring. 
A 7/32-in. hole is drilled diametric- 


ally through the housing for the in- 


ocopepend 


























‘\ 
ndicatlor rod — 


‘Housing 


Work 


cator rod. The through hole is also 
32-in. and provides for vertical rod 
10unting. Two holes are drilled and 
tapped; one into the bore for lock- 
ing the shaft when desired, and one 
Both are fitted with 
setscrews. 
are 100% accurate, so 
adjustments will probably have t 
be made each the shaft is in 
serted in the collet. This is easiest 
done by slowly rotating the spindle 
while the indicator touches one spot 
on the workpiece. If the needle of 
the indicator fluctuates, the shaft is 
given a light tap on the side that in- 
creases the reading. Repeat until 
needle is steady 


Fred Hicks, Bartlesville, Okla 


d hole 


time 


A Tip For The Drafting Room 
For complete removal of pencil lines 
on tracings, you can use ordinary 
lacquer thinner. It is swabbed on 
the tracing with a piece of clean cot 
ton cloth or a ball of absorbent cot- 
ton 

The thinner will not harm the 
tracing nor change its tooth char- 
acteristics for future pencilling. A 
blotting paper placed under the 
tracing will absorb any of the thin 
ner that might soak through 

HJ Stillwater, Oklahoma 


Gerber 


EDMUND F ARRUFAT 
Vestal, NY 


in addition to regslor 
— $25 payment for his idea: 


FROZEN RUBBER 
IS MACHINABLE 


in the Feb 24, 1958 issue 


An extra $25 will be paid for the 
best Practical Idea in each issue of 
Americon Machinist. Selection of the 
winner is made by o group of our 


readers 


Our annual Production Planbook will 
reprint all winning ideas as a review 
One will be chosen out of this issue 
os a winner of winners, and will re- 


ceive a 


GRAND PRIZE OF $100. 


JUDGES—A group of 200 Americon 
Machinist readers is asked to select 
preferred articles in each issue. The 
group is a true cross-section of all 
readers 
Their 
guiding the editors 
Practical if at any time their 
votes result in a tie, $25 will be paid 
of the 


reoders will be final in each case 


and changes entirely each 
votes, in addition to 
select the best 


time 
idea 


to each co-winner. Decision 


REQUIREMENTS—Only items in the 
Practical Ideas poges ore eligible, 
and they must be submitted directly 
by the originator. Do not worry 
about your shortcomings as a drafts 
photographer, or auvthor—every 
be edited in 
Machinist 


mon 
item will accordance 
with American standards 
and suitable illustrative or explan- 
atory material added where needed 
Readers wi!l judge only the finished 
product—in terms of its usefulness to 


them. 


WHO MAY ENTER 
employees of the 


— Anyone may 
enter except 
McGraw-Hill Publishing Co, Inc, and 
those of advertising agencies or de 
partments. Suggest to your employees 
that they submit ideas 


HOW TO ENTER — Send all entries 
to “Practical Ideas Editor,” American 
Machinist, 330 West 42nd St, New 
York 36, N. Y. 
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Mixture of machined parts and chips... 
t i stream in 


the edge of the trough. Chips 


is injected into the upwardly directed 
ugh the funnel! resting on 
then colle 


srried out by the overflow are 


bottom receptacle 


ted in the 























the separator n a continuous 


wm the 


screened fi 


srator tube through 


Chips flushed from parts 


A machine developed by our neighbors ““down under” accepts 
minutely machined parts and chips in bulk, and separates 
them automatically. It does a better job in seconds than other 


methods that normally take many minutes 


automatic 
performs a fast and 100% ef- 
separation of workpieces 
ss. A Sydney user pro- 
following data, which is 
ite representative of his actual 
work with the machine: Out of 8.5 
lbs of bulk weight (parts and chips 
mixed), 2106 parts were separated 
from chips Similar- 
ly, 500 parts weighing 2 lbs were 
extracted from 7 Ibs of bulk in 60 
seconds. 
The unit works on the principle 
that chips have a greater surface 


wat 


chip-separating 


in 70 seconds 


area per unit of weight than ma- 
chined parts, even though they are 
of the same material and often of 
the same weight. Therefore, when 
a mixture of chips and parts is 
dropped into an upwardly directed 
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stream of liquid, the stream’s 
speed is only great enough to sus- 
pend and carry the chips away. 

The diagram shows how the 
principle is employed in _ the 
“Swarfmatic” (the name given the 
unit by its creators, the Automatic 
Totalistators Ltd of Sydney, Aus- 
tralia). A vertical column of ligq- 
uid is maintained in the separator 
tube by a low-velocity, high-vol- 
ume centrifugal pump. The specific 
gravity of the liquid must be less 
than that of the parts and chips. 
This is closely controlled by the 
many possible variations in grav- 
ity, ranging from water-soluble oil 
compounds to oil. Materials and 
the size of parts dictate the kind of 
liquid used. 

Although there is a continuous 


Separator liquid is circulated . . . 


cie 


flow is controlled by 


as indicated by the arrows. It is drawn 


reservoir by the centrifugal pump. From there, rate of 


fed 


the regulating valve and 


the iniet pipe 


in seconds 


icted bot- 
= 


outflow from the constr 
tom end of the tube, the rate of 
inflow is adjusted so that liquid 
wells from the top into a trough. 
One adjustment, properly made, is 
enough for each batch to be sep- 
arated. The pump-motor switch is 
then the only control needed to op- 
erate the machine. 

Once circulation is started, and 
the flow regulated, parts and metal 
turnings are transferred in bulk 
directly from the production ma- 
chine to the funnel at the top of 
the unit. The funnel is withdrawn 
after the and chips are 
dropped into the unit. After a few 
seconds, or when no more chips are 
carried out by the overflow, the 
machine is stopped. The machined 
parts, which have collected at the 
bottom of the tube, are removed 
clean and free from particles. 

The chip receptacle (see photo) 
is a bottomless steel can with a 
wire mesh fine enough to hold the 
chips but coarse enough to permit 
the liquid to pass through. 


parts 
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Q A 


N 


Special milli 


ign a par 
. ture. Recently; 
Operations 

. ipies 
are combined, 


tner, 
and costs 
are reduced... 


tt ts with 


by cutin $10 


alia 


ing 
screw macl S 
punching, t 

separate € 
the 
was milled, ar 


t 


yperations 


“Int 
SiOe 


Sit ITE 


F 


was Cc 


+ 
ui 


n was fir 


these operat 


- « 


Based on inf 


ucts Associati 


ianufacture and to re- 


rt was first blanked on an 


re 


ra 


pal al 


ris 


yrmation and illustrations pro- 
vided by the National Screw Machine Prod- 


2 
e 


ead advances . . . 


ng h 
slot in hex stock after spindle 


peration, stock would 


» being milled 


Screw machine mills 


Here's how one company made a two-step reduction in 
the cost of a part: first, a methods and tooling improve- 


ment, and second, a design improvement 


ys to cost reduction is 
n the number of opera- 


performed on a 


t be 


distort 


lling or 


VU. 
athenes . _ 2 the chotea 
extrusion on the face of the slots 


yf times it has to Punching als 
1other key de- 


is easy to manufac- 


the usually by 


+ 
Lé 


1s ) piece, y 


. 


y, when these two prin- 
; . METHODS IMPROVEMENT 


In 


ipplied, one after the 


n 


‘ 
an 


\ufacturing cost of this 
was cut by a 
er thousand parts 
hex- 


+ 
art 


r 
. 
r + 
A 


he new production lineup was 
Now the part com- 
handlings on a Brown 
automatic screw ma- 
ist was cut by more 


hr p 
rked out 1s 
| 


A 


thy 


the “ 


ly oduced, 


pr 
pleted in two 
& Sharpe 
c I 
than 6 man-hr per thousand pc. 
Briefly, the screw machine 
equipped with semi-standard de- 
vice which the spindle and 
holds the hexagonal stock in proper 
alignment while a special milling at- 
tachment on the turret cuts the en- 
tire bayonet slot. All other surfaces 
are machined by conventional screw 
machine operations. Here are the 
details on how it works: 
After piece rough 


«9? 
o~ 


} 


zabdor 


machine. Then the 
created by three 

ions: the section of 
lel with the part axis 
i the remainder of the 
in two punching 
inally, the parallel sec- 
h broached. Each of 
ns added another han- 
st of the part, and the 


Ww 
W nine c 


as 
; 
C 
is 


1 a 


leted stops 


the drilled 


on 1S 
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THE MILLING ATTACHMENT 


‘ret milling attachment was 
designed for this job. It 
tated on its own shank, and 
a small-diameter spiral 
itter supported at both 


spindle stopped and the 
ling head indexed into position, 
turret advances to mill the two 
slots parallel with the axis 
tock. During this phase of 
he milling 
a guide 
rear cross slide 
required depth is 
turret slide dwells, and 
slide advances. Acting 
guide and the pin on 
it rotates the head 
36° angle to cut the 
ripl sections of the slots. The 
cross slide then dwells while the tur- 
ret slide drops back to produce the 
ote at ‘the motion al- 
Bayonet slot is Ararenqpenents ws the milling cutter to retrace its 
' — » Carouge ‘ t path back yf the cut 
Res a eS a ee inally, the form tool is brought 
> to remove external 
urrs, an i diameters are 
- ~ leburred by} al ing Total cycle 
intricate slots ume is 120 sec, with approximately 


operation — counter- 


tapp ng the threaded end 

1 conventional tooling 

ine fitted with au- 
equipment 


DESIGN SIMPLIFICATION 


econd step in this cost reduc- 
was taken when the part was 
zned r easier manufacture 
is simpler to ma- 

> it is round, and there- 

do not have to be lo- 
specific positions. Further 
tion was gained by elim- 
hreads on the other end. 
facture, essentially the 
oyed for both 

ching device and 

zy attachment create 


the same manner 


porating a rear- 
in the operation, 
mpleted on one 
rnachine. Thus, the 
machining oper- 

ly eliminated. 
g, added to the one 
by the methods im- 
yielded a total cost re- 
26 man-hours per thou- 
At the same time, the 
f the product was improved 

ing distortion. 


Improved design is produced in one ope ration... 
Bay slots ! ame but can be located anywhere on periphery ; 


beer 
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esign 
PROBLEMS 
into your precision gear trains 


3 BIEGER, chief engineer 
DACO INSTRUMENT CO 
BROOKLYN, NY 





In the development of servo systems incor- 
porating gear trains, the need for precise 
components and assemblies is becoming 
more and more essential. A gear train is a 
complex mechanical system and careful con- 
sideration should be given to all the factors 
involved. Compiled in this article are some 
of the most important design recommenda- 
tions that should be considered for the kind 
of precision gear trains that are normally 
associated with servo instruments 


Specific ations covering the requirements of a 

should be carefully digested before any phys 
sign is attempted. It is not enough to just w 

gear ratios, and then call out for expensive 
gears and bearings. The engineer should questi 
specification that does not clearly spell out tl 
ational characteristics required. If he is satisfie 
the specifications, he must then determine if they 
be safely met with a practical design. This requires 
ing all the factors and working them out step by} 
Let us start first with the most l 


LOST MOTION 


Error of lost motion generated in a gear train 


mes a very serious problem when it is added to the 
total error of the system. Therefore every effort sh 
be made to keep lost motion to a minimum 
he first important step in this considerati 
orrelate all the operational conditions of the 
that affect the design. These conditions may 
as follows 
1. Quality of gears specified for a pre 
2. Adjustable centers 
3. Gear-tooth deflection 
4. Bearing loads 
5. Shaft deflection under vario 
6. Environmental conditions 
7. Safety clutches 
Lubrication 
Run-in period 
10. Analysis of assembled gear train 
These factors may be expanded further, but the 
general headings of the most important items that n 
be considered and are discussed here 


QUALITY OF GEARS 


This subject represents a number of fa 


individual 


lost motion in a gear train 


It must be assumed that the quality of the gear that 
considered here is such that material, surface 

and dimensional requirements can be achieved 
mposite error and tooth-to-tooth error are 

st important nsiderations, as these two errors 

the run-out of the pitch diameter in reference 


with the ASA and AGMA standards, 
shall be specified at the tightest point of mesh 
rs. It is obvious that when gears 
point, backlash increases, and 
Same as one operating at in- 
s. Therefore, a gear train hav- 
could conceivably have excessive 
1eshes were at their lowest point 


ADJUSTABLE CENTERS 
ble, adjustable centers should be used, 
the last stages of a gear train. These 
l sist in obtaining a minimum of 
centers also permit the use of 
low-total-composite error, but are 
undersized. Too often good gears are 
because they are slightly beyond the border- 
thereby increasing costs unneces- 
sult many gears can be salvaged and 
acceptable gear trains. Adjustable cen- 
cal and in many cases they are necessary 
btain minimum lost motion specified for 
gear train. Typical designs of adjustable 


shown in Fig. 1 and 2 


LOST MOTION BECAUSE OF GEAR-TOOTH DEFLECTION 


ffort to reduce the over-all size of a gear train 
often neglects the possibility of a 

applied to a gear train that may cause 

, th. Therefore, it is necessary to 

of the gears and the selection 


ria 


strength of a gear tooth un- 


SPY 

Tangential tooth load in 

lb at pitch diameter 

Yield stress, psi 

Lewis form factor for 20 

pressure angle—(only 20° 

pressure angle is being considered here) 

Face width in inches 

Circular pitch in inches 
BEARING LOADS 

‘orrect ] n of the bearings to be used is an 

n. In precision gear trains only 
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idial play can be tolerated 


idial direction will take place 
OD or the ID of 


train housing 0! 


i imulative and it 
epending upon bearing 
made of the amount and 
mation will be 

If radial play 


then 


shafts under load, then 
iG [ 
\ 


Clearance holes . 


i £ iria 


4 


assembly; 


+h act 
»€ Lie ids 


for alumi- 

).0000119 in./in./degree 

less steel, type 416 
nange in temperature 
ength of aluminum alloy 356-T6 

and no1 iting at -68 F 
0.0000115 80 (- 68 F)] 

0.000011¢ 
material, psi 


in radians 
type 416, 


68 F 
0.0000056 
).0000056 (148 


1.000828 in./in 


Cartridge can 


| 


istance of 3 in. | ¢ no t 
ad. Follow the 60 
where it intersects the 
eeding across the horizontal 
the value of 0.0092 degrees f 
veen load points. Total deflection 
).0092 x 3 in., or 0.0276 degrees. 


ft extensions or a multiplicity 


blaitl 


could be considerable 


ENVIRONMENTAL CONDITIONS 
are exposed to corrosive atmospheres 
It is difficult to achieve a 
train because in many cases 
lated components prevent a 
has a tendency to seep 
times gear trains are housed 


system, and in such cases they 
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Don’t design problems. . . 


Housing material: aluminum alloy. . . 


Fig 3 


Amount of Will Backlash 
Gear Mesh Interference Prevent Jamming 


were cut with 


not probable, 


in. am 
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Chart she 


wing 


sty > 9 - > r 
lumber OL Vari 


1arket and can be readily 


f +h fr} 


€ ai 


torque 
ore, the size 
The clutch should 
then permits the 


is usually some 


same area should 


f the gear 


has been a tendency to over- 

s. Excessive grease or oil is as dam- 

ient lubrication, particularly at low 

example, if the gears happen to be 

very humid atmosphere and the tem- 

nly reduced to -65 F, then micro- 

isture will condense on the ro- 

int freezing of the entrapped 

causes the lubricant to become stiff, thereby 

resulting in a sluggish operation of the gear train. T: 

yvercome this problem low-temperature lubricants 
should be used and applied sparingly. 
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RUN-IN PERIOD 
»mbled and has 
uld be run in for 
run-in period permits 


When a gt 


lves and at the same 

y the gear train 

The logical time 

1d can best be arrived at 
‘ific application of the 
ar train is to operate 
run-in period should 


the run-in time of a 


igned and adjusted gear 
torque of less than 
utput shaft with no 

If the gear train 
‘ engineer is usual- 
acceleration time. He 
wer it takes to get 
ep it running with- 
excessive backlash cannot 
ears together without af- 
load that causes the response 


Excessive backlash beyond 


also detrimental to the operation 
f the motor, overshooting 
the null int, and erratic operation are the result 
Sometimes damping is introduced in 


1arily correct excessive backlash. 
or both. In mos 
to the components required, 
e system. After the run-in period, re- 
st motion should be made. It 
+ 


t adjustable centers facilitate the 


? 


y eorr 


making « s 


CHECKING FOR LOST MOTION 


tion, such as backlash, torsional 
s, and center distance variations 
ked all gear trains. Prepara- 
curement specifications, er- 
determining gear train perform- 
based on 


lyzer. Tolerances can also 


len associated tes 


angles, and since 

sum of tl angles is a measure of the lost motion 

n the gear train, fr itional errors at the output of the 
train can be cali When acceptable limits of 
ular displacements ; ie input pinion are estab- 


7 +h 


e gear-train zer is an important tool in 
assembly and qualit; mtrol of gear trains. It 


used as a G , 


ting . » th ‘ 
esting device in the as- 


adjustment, 

yf gear trains t nN als ye used to ad- 

just friction clutches in gear train wr rated load op- 
eration, and to test for tl fear train is over- 
aded. A gear-train 


market was described in an 27 °58, p280 


available on th 


MOTOR DRIVES 


ssible to give motor ratings here 
selected dependent upon the elec- 
nic drive of the system, and load conditions. 

The static load of a gear train and the losses 
duced by the gear train should be taken into accouz 
establish conclusively that sufficient power is available 
at the output shafts t Oo tl rk for which the gear 


train is designed 
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Drilling and Boring Machine Designed 
For Automatic Positioning Tables 


Model 3AR rigid vertical drilling and 
boring machine applies automation 
to heavy-duty hole drilling and bor- 


ing. It is reported to be the first 
double box column unit produced for 
with automatic positioning ta- 
ther tape or hydraulically 
controlled. When so equipped, the 
machine will increase hole drilling 
production by rapidly positioning the 
drill. It eliminates 
in heavy-duty drill 


use 


bles, e 


work under the 
the need for jigs 
ing and boring 

Specifications include a _ vertical 
rail travel of 27 in.; vertical spindle 
travel (in head), 18 in.; floor-to-spin- 
dle distance, 30 in. min, 75 in. max; 
horizontal travel of head on rail, 28 
in. There are 36 spindle speeds, 
ranging from 1 to 100 rpm and 18 
feeds, ranging from 0.004 to 0.125 ipr. 
A 25-30-hp motor is recommended. 

Features include twin-screw ele- 
vating for rail; headstock movable 
to facilitate loading and unloading 
of positioning table; choice of pre- 
select or manual-shift spindle speed 
control; and hand feed wheel 
equipped with micrometer adjust- 
ment dial for precision depth bor- 
ing. Bulletin C216 available. 

Cariton Machine Tool Co, 
nati 25, Ohio 


Cincin- 


148 


Cincinnati Milling Machine Has 
New, Heavier Spindle Head 


Latest in the Toolmaster line, the 
No. 1-D milling machine has a com- 
pletely new spindle head. It is 
heavier than the 1-A and 1-B styles, 
and driven by a motor rated at 1% 
hp ( a 50% increase). The No. 40 
standard taper hole in the spindle 
and the conventional key drive per- 


existing No. 40 taper 
shank cutters and collets. A built-in 
-in bolt facilitates the changing 


use of 


mits 


draw 
of cutters 
is quill mounted, man 


lever and fine hand- 


The spindle 
ual feed, with 
feed controls Px 


feed is available 


wheel wer quill 
as extra equipment 
| feed up 


This mechanism provides 
0.003 or 


and down, at rates of 0.0015 
speeds are infinite 


0.006 ipr in 
100 to 3800 rpn 


Spindle 
> contro! 
the high and 
spindle speeds 
The 3%s-in.-dia quill has a 
of 5 in. The 42 x 10-in. table has a 
j t 1 of 22 in., 


trave. 


ngitudinal travel cross 
ravel of 10 in., and a vertical trave 


Head 


vertical 


17 in swivels 105° each 
ay from 
Equipment available at extra cost 

includes power feed to table, saddle 

and quill; a shaping attachment that 
mounts on shaping tools; 

precision measuring equipment; a 2- 

hp spindle drive index head 

and tailstock; and a cutter illuminat- 
ing attachment. Bulletin available 

Cincinnati Milling Machine Co, Cin- 
vinnati 9, Ohio 


overarm,; 


motor 


Electric-Powered Pallet Walkie 
Handles Loads Up to 15,000 Ibs 
1 WPY-15 Transporter is de- 
i to handle 15,000-lb steel coils 
x 52-in. pallets 
Unit is 32% in. wide with 72%-in 
over-all length. Minimum required 
right angle aisle with the pallet is 
only 79 in. with 3 in. between unit 
loads. Forks are 5 in. high in low 
position and have a 5%-in. lift. Each 
fork is 7 in. wide and space between 
them is 14 in. 
Automatic Transportation Co, Div of 
Yale &4 Towne Mfg Co, 149 W 87th St, 
Chicago 20, Ill 
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Materials and Parts 








Tool and Cutter Grinder Sharpens 
Heavy Milling Cutter Assemblies 


Designed to sharpen large and heavy 


utting to 
cutting 


scribed limits 
jouble-end grinding 

riven and can be operated at 

f 3450 or 6000 rpm. Motor 


¢ yn hot} fron 


x 14 ++ qq] 
hs approx 9500 lb. All the pneu- 
and hydraulic circuits 
JIC standards; all the electrical 
cuits meet NMTBA standards 


Colonial Broach and Machine 


space and 


Colonial-Romulus Div, Parkgrove 
tion, Detroit 5, Mich 
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Screw-Cap Thread Roller Speeds 
Production of Larger Parts 


Medium screw-cap thread rolling 
machine has been developed to han- 
dle much larger shells at higher 
speeds than is possible on the present 
small machine. The new machine is 
equipped with semi-automatic feed- 
ing and will thread shells from 7/16 
in. dia x 5% in. long to 4% in. dia x 
4 in. long. With the feed mechanism 
removed, long tubes can be threaded 
A sliding key clutch makes it pos- 
sible to run continuously on semi- 
automatic feed or on one-cycle hand- 
feed operation 

Included among the new design 
features is a swinging tailstock that 
can be adjusted to compensate for 
axial deflection of the spindle when 
the work is of heavy gage or of small 
diameter 

Waterbury Farrel Foundry & Ma 
chine Co, Waterbury, Conn 





including .. . 


MACHINE TOOLS AND 
ATTACHMENTS 


Transfer Machine 

Bench Grinder 

Vertical Boring Machine 
Boring Unit 


Templet Milling Machine 


TOOLS AND ACCESSORIES 


Boring Quills 
Tapered End Mills 
Solid-Carbide End Mills 


FORMING, FORGING, CASTING 


Transfer Unit 
Pneumatic Bender 
Drop Hammer 
Plastic Molder 


Die Manipulator 


WELDING 


Welding Process 
Multi-Are Welding 


Cutting Torches 


PARTS AND MATERIALS 


Colored Stainless Steel 
Lowcost Carbide 


Metal-Filled Epoxy Resin 


150 
152 
154 
156 





NE W S HOP EQUIPMENT, MATERIALS AN D 
nters to the next press and 
part in the next die. Tool- 

1 be adjusted to handle a num 
nt parts over the same 


cks and other 


ar minum, plywood, 

Standardized Transfer Units board and lithograph - tal s! 
. ufomation ne 
Automate Punchpress Lines ' rmilton, Ohio 


he 


Say 
er 

thy 

7 


Lincoln Develops High Speed 
Automatic Welding Process 


ed Innershield, arc 
at speeds ranging up to 


Process use a new flux 


Miile 


ix-covered 


BENCH MODEL GRINDER sharpens 
4'2 to 8-in. pipe and tube rotary cut- 
off wheels. Manual bevel adjustment 
and setscrew stop permits exactly 
equal length bevels on both sides of 
blade. Price, $290 fob plant. Catalog 
sheet available—Continental Machine 
Co, 2345 W Nelson St, Chicago 8, Iil 


re gaseous shielding 


ual electrodes. No fluxing or 


ing agents need be added to the ar 


Irom external sourc ; all materi 


anew welding hea 
electrode feed and a 
rator power source that supnplie¢ 
1000-amp welding current 
provides an inching speed 
facilitate “hot ; 


ip weld 
tt welds 
14-gage 
ition range 
ition, process n 
arc between the work 
tinuously fed electrode. Arc 
rk and electrode, the 
serving f 
flux ingredients vaporize 
a shield; others go into 
+ ral ing y 
TRANSFER MACHINE bores axle housings with differential bearing caps assem- lia tain 
bled. In finishing stations, vertical boring unit first faces shoulder and then bores "ypical include small diame 
the diameter for outer pinion shaft bearing, then bores diameter and faces ter cir: ular or round- ant welds 
shoulder for inner bearing. At same time two opposed horizontal units back automotive parts, and pressure paar 
bore the differential bearing diameters. In stations 4 and 5, the differential ing Hy ad. eontrete and power source 
bearing diameters are rough bored. Rated capacity is 90 pieces per hr; each st approximately $2500 
cycle produces two finished axle housings—Cross Co, Park Grove Station, De- Lincoln Electric ‘ Gauaiins 17 


troit 5, Mich Ohio 
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NEW SHOP EQUIPMENT, MATERIALS AND PART S 


anisms. Another advantage is im- bilities for the use of metals in the 
proved thread quality and longer following fields: Construction and 
chaser life building; automotive; appliances; 
Die head is available in Size 00 miscellaneous consumer products 
Style DMLN (alignment) type with such as household furniture, photo- 
7/16-in. nor apacity. When’ graphic equipment, sporting goods, 
ia fine pitch short and toys; signs; barbed wire; and 

ad Soon t e in aircraft 
juced is the Size 102, designed fo: At the present time, only black is 
B&S No. 2 tomatic will available. Other colors are being de- 
apacity in. dia ir veloped, and the process shows 
t coarser promise for the coloring of alumi- 
Easte Machine Scr orp, Trt num, plain carbon steels and other 
man ¢& rcu s ( metals. Process costs are said to be 


Conn competitive with other’ coloring 


methods. The process will be li- 


Colored Stainless Steel Can be sensed to any qualified applicant on 


non-exclusive basis 
: 
Formed After Coloring Blectre Metallurgical Co, Div of 
Stainless steel colored by he new Union Carbide Cory E 42 St, New 
n be deep- York 17, NY 


Permyron process can | 


Vertical Boring Machine Handles = drawn, bent, roll formed, embossed 

eae adhesive-bonded and fabricated by 
Parts Weighing up to 700 Ib conventional methods after 
Vertical boring machine uses lov oloring without damage to the col- 
the process 


production automation techni red surf Basically, 
speed the production of part igh invol\ applyu the proper pig- 


1uch as 700 lt he indie ment ina suitable vehicle to specially 


’ YY 


ing as wi . 
powered by a variable ed dri prepared surfaces by such methods 


nodates a variety of re as spraying or roller coating, and 

zes. The hydraulically-operated 5- processing under controlled condi- 
jaw chucks permit holding par tions of time, temperature and at- 
different diameters. A separate hy- mosphere 
draulic power pack supplies power Typical tensile : I 
for operati the chuck, table and there is no visible effect on the col- POWER TABLE for drilling machines 
spindle fe: ylinders ring up to about 50% elongation js latest in company’s line of drilling 

Machine is equipped with a 7- if the specimen. Some microscopic and tapping accessories. One lever 
long spindle, permitting the machin breaks are noticed after about 10% controls all movements: one position 
to produce heavy parts having lons elongation. The colored metal can _ rgises the table, another lowers it, 
large-dia bores ) tringent h withstand forming and fabrication gnd a third locks it in position. Limit 
straightness and size tolerances n temperatures of 650 to 700 F for suf switches control both top and bottom 
the operation shown here, the uni ficient time to be worked limits of travel—Edlund Machinery Co, 
handles 48 cast or for teel rai rhe process presents new possi- 128 Huntington St, Cortland, NY 
way car wheels per hi : 

Snyder Tool 4&4 Engines 


E Lafayette Detroit 7 


Aluminum Die Head Reduces Wear 
On Turret Indexing Mechanisms 


The H&G aluminum die head has the 

advantage of being lighter in weight TRANSFER MACHINE can perform more than 20 operations on extruded, die 
for a given capacity—important on cast or forged parts. Designed to machine and inspect (probe) without unload- 
the new high speed, fast indexing ing, the machine can be made in any length from 4 ft on up. A hydraulic unit 
machines. These lightweight heads supplies power for pallet hold-down, shot-bolt operation, and fixture locking 
greatly reduce the wear and vibra- and unlocking. Other features include built-in coolant system and conveyorized 
tion on the turret indexing mech- chip removal- Jeffrey Machine Tool Div, 23281 Telegraph Rd, Detroit 19, Mich 
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NEW SHOP EQUI 


Multi-Arc Welding System Oper- 
ates From Single Power Source 
New 


use of the new 


multi-arc welding system makes 
750 1500-amp, dc 


ynstant-pot power sources in 


c 
conjunction resistance 
grids to accommodate arc welding, 
tack 
gouging arc De 
signed to replace or augment either 
existing motor-generator sets or 
welding machines, 
not only for 


welding, stud welding, arc air 


and inert welding 


single-operator 
the system is suitable 


field 


manufacturing plants where general 


construction work but also in 


steel fabricating is performed under 


>] 

mal duty cycles 
The grids, which are used to con- 

trol output current and provide nec- 


nor 


welding characteristics, are 
available in several styles. The three 
the individual op 
2 rack containing six 


essary 


most 


common are 


are used 

The ad- 

be made 

customer specifi but nor- 
mally come with 5 10-amp incre- 
ments, depending upon requirements 
Ao Welding Products 
Div, Milwaukee 


Smith Corp 


Wis 


Lowcost Carbide Introduced 

For General Purpose Use 

Material, designated NewPro, is 
available in grade S-35 for cutting 
steel (corresponding to Carbide In- 
dustry Code C-6) and C-35 (C-2) for 
cutting cast iron and nonferrous 
materials. 

Initial material 
reportedly as one-half the 
package price of usual general pur 
pose carbide grades, is made possible 
through a process developed by the 
manufacturer for refining reclaimed 
carbide. A percentage of 


cost of the 


unit 


low as 


the re- 


152 


PMENT, MATER I 


claimed material is processed into 
NewPro which is available in stand- 
ard sizes and styles of triangular and 
throwaway inserts for me- 
toolholders, and in triangu 

square throwaway 
igh molded blanks 
zes, standard and 

cial, furnished 

Neu Inc Latrobe 


Penna 


New Dial Indicator Gage 
Has Built-In Potentiometer 
Heavy-duty Model S-2037-2 has 
measuring range up to 4 in., reading 
in 0.001 in. It can be used for visual 
and electrical indication of position 
travel of slides, cam actions, 
rktables 
Potentiometer 
feedback signal 


mac! 


provides. electric 
for controlling auto- 
n or equipment. Op- 
both visual and elec 
-way che 


mated 


has a tw 


Waltham, Mass 


es 


Automatic Machine Gages, Sorts 
And Counts Small Parts 


This machine automatically gages, 
sorts and counts gears or other smal] 
parts into eight size categories at the 
rate of 1200 parts per hr. Production 
speeds and gaging limits are easily 
and accurately changed. Simplified 
method of setup and changeover re 
duces downtime to a minimum and 
does not require specially trained 
operators. Unit operates on 110 volts 
and 70 psi air pressure 

Machine Works, Inc 
25 Bannock St, Dayton 4, Ohio 


Garrison 515 


Als 


Pneumatic Bender Bends Rod, 
Wire, Tubing or Extrusions 


pneumatic bender 
bends per hr 
extrusions or 


Model ML6 can 
produce 2000 or more 
wire, tubing, 
It will bend to any angle, 
any radius, and make scroll 
bends in one operation. Max capac- 
ity is two *s-in.-dia CRS wires 

Machine is easily and quickly set 
up. Stroke is controlled by the crank 
handle. Tooling changes are made 
by inserting pins in different holes 
in the 6-in.-dia rotating plate. Cam 
release is standard equipment. Ma- 
chine requires a floor space of 24 x 
52 in. and is supplied with a 
shelf. Bulletin available 

M J Lubow, 121 W 64 St 
23, NY 


in rod, 
flat stock 
can 


too. 


New York 


Versatile Quills Combine Boring, 
Turning and Facing Operations 


Line of special boring quills uses 
throwaway carbide inserts, and each 
quill is designed to combine opera- 
tions such as boring, spotfacing, 
counterboring and turning. 

Quill at left performs four opera- 
tions on two different parts. Different 
parts are machined by interchanging 
individual toolholders with the cor- 
rect size inserts. Quill at right bores, 
faces and spotfaces. The outside- 
cutting inserts can be adjusted both 
radially and axially 

Wesson Co, 1220 Woodward Heights 
Blud, Detroit 20, Mich 
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“They don't make them like they used to”. They sure don't, 
they were good — wonderful — for their day and some 
of them are still running — like they used te 


Are you trying to turn out products to today’s 
specifications with yesterday's tooling? Have you die heads 
10-20-30 years old that are “as good as new"? 


Better let a Geometric man go over your 
threading operations and show you how New Geometrics can 
improve your threading and lower costs too! 


CALL YOUR GEOMETRIC DISTRIBUTOR TODAY 


GEOMETRIC 2 HORTON NEW HAVEN 15, CONNECTICUT 








be a a 


Mide tips q 


snot drill steel? 


f 4 re , ‘ : | Bols be used? 





What speeds and feeds are Us bide tools? 


fee. are om Why is 1%" the largest stock drill g furnished? 


+ 


¢ 






How much added prodi ion an be expected fr 


ily hundreds of other 
bide tools are included 


& DIz 


BEACHUSETTS 


Use These Reader Service Cards for Your FREE 
Copies of Catalogs, Booklets, Charts, Calculators 
To get the ones you need just list number of each booklet de 


scribed on this and the following pages. When you have 
filled out card, simply detach and mail. We'll do the rest 


Postage is prepaid. 


MACHINES AND ATTACHMENTS 
1 MILLING MACHINES — Cincinnati 
Milling Machine Co, Cincinnati 9, 
Ohio. 46-page catalog M-2008 gives de 
tailed information on dial-type Nos. 2, 3, 
and 4 plain, universal, and vertical units. 
Features illustrated, standard and extra 
equipment described. 


2 MACHINE TOOLS South Bend 
Works, South Bend #2, Ind. 
catalog 5800 covers entire 
siding engine, toolroom, and turret 
vertical spindle milling machines, 
bench shapers, drilipresses, and pedestal 
grinders. Specifications, attachments, 
chucks, accessories included. 


ia@tnre 
80- page 958 
line inc 


athes 


tool 
tools, and 
3 PLAIN GRINDERS—Landis Tool Co, 

Waynesboro, Penna. ié6-page catalog 
B-57 illustrates and describes the 6-in 
Type CH and the 10-in. Type LCH eylin- 
drical units. Applications pictured; oper- 
ating controls and design features detailed; 
ifieations included. 


Spec 


C RIGIDMILS—-Swundstrand 
Machine Tool Co, 2531 Eleventh St, 
Rockford, Il. 20-page bulletin contains 
on new units available in combinations 
from 7 to 75 hp, 14 to 38-in. table width; 
to 14-ft feed stroke. Detailed specifica- 
tions; optional attachments described. 


4 MODEL 


fata 


LATHES — Seneca 
Co, 14 Fyfe Bidg, 
Seneca Falla, NY. 16-page illustrated bul- 
letin Q-57 describes new Model Q doubie- 
tracer-type units designed to com- 
rough and finish turning operations 
a single machine. Specifications, fea- 
diagrams of tooling setups, chip dis- 
methods, and types of turning and 
iages included. 


5 AUTOMATIC 
Falls Machine 


tures, 
posa 
squaring c¢ 


ROLLING HEADS—Laen- 
Waynesboro, Penna. 
6-page bulletin F-99 describes new No. 56 
Series stationary and revolving heads. In- 
design and operating features, il- 
and specifications. 


& THREAD 


dia Machine Co, 


cludes 
ustrations 
DEBURRING 


7 AUTOMATED MA 


CHINES—Acme 
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Manufacturing Co, 


1400 E Nine Mile Rd, Detroit 20, Mich. 
12-page illustrated catalog describes variety 
of units designated as to type of part they 
ean deburr. Application of different types 
of deburring tools discussed. 


Oo 3-D MILLING MACHINES — Tr+- 

Ordinate Corp, 335 Snyder Ave, 
Berkeley Heights, NJ. 12-page illustrated 
brochure provides data on three-dimensional 
milling and machining at production rates 
up to one part every 18 seconds. Shows 
typical two work-station machine and de- 
velopment of space configurations through 
hydraulically actuated cams. Typical parts 
adaptable to process pictured. 


TOOLS AND ACCESSORIES 
> SINGLE POINT CEMENTED CUT- 

TING TOOLS—Stupaloz Dept, New 
Products Branch, Carborundum Co, La- 
trobe, Penna. 8-page catalog illustrates and 
describes tools from stock for 
turning, boring, facing, and chamfering 
»perations on steel, cast iron, nonferrous 
metals, and non-metallic material. Di- 


mensions and prices included. 
10 SOLID FILM LUBRICANTS—Slec- 
trofim, inc, PO Box North 
Hollywood, Calif. 16-page catalog LB-6-1157 
contains detailed description of eight lhubri- 
cants and respective applications for con- 
ditions such as high temp (to 1500 F); 
low temp (-800F); corrosion resistance; 
high loads (225,000 psi); high speeds (to 
30,000 rpm). 


availabie 


106, 


FORCE GAGE — 

W C Dillen & Co, 14620 Keewick St, 
Van Nuys, Calif. 6-page folder describes 
complete line available in twelve capacities 
from 0-10 to 0-50,000 lbs to be used alone 
or incorporated into special testing devices 
for precise measurement of pressure, ten- 
torque. Applications illustrated; 
dimensions, capacities in- 


T MECHANICAL 


sile or 
specifications, 


cluded. 
12 CUTOFF WHEELS — 

Milling Products Div, Cincinnati 
Milling Machine Co, Cincinnati 9, Ohio. 
8-page booklet PG-336 pictures and gives 
and the character- 


Cincinnati 


information on wheels 


152¢ 
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The Greatest Advancement in 
Diamond Dressing Tools 
in 4© Years! 


ZN 


ORVYEC WITH NEW ORIENTED VECTOR PRINCIPLE MAKES 
CONVENTIONAL DIAMOND TOOLS OBSOLETE! 


ORVEC — is a completely new and differ- 
ent tool that is revolutionizing industry's 
accepted standards on dressing tools. It 
is the only diamond tool with “‘meas- 
ured”’ quality — performance—life. Only 
ORVEC tools can offer you these tre- 
mendous advantages: (1) Longer life 
at lower cost; (2) Consistent, repeated 
“all alike’ dressing and trueing; (3) No 
diamond waste—no ieft over unusable 
portion; (4) Fewer dressing passes; (5) 
More parts between dressings; (6) No 
large crib stock of different sizes, quali- 
ties, cluster or multiple point tools; (7) 
One tool for dressing all wheels. 


ORVEC —the oriented vector dia- 


Send for FREE Brochure 


giving full detailed information on this remarkable 
Diamond Tool. Learn about Diamond Vector Orientation 
and what it can mean to you in operating efficiency. See 
the many exclusive advantages only ORVEC can offer. 


mond tool—is based on a new scientific 
principle of diamond hardness orienta- 
tion combined with an exclusive setting 
process. The result is a superior diamond 
tool that can be used up completely 
without ever rotating or resetting. Each 
ORVEC tool operates with the same 
efficiency as another, providing identi- 
cal performance during its long life. It 
dresses and trues evenly, uniformly, 
“time after time’’ with dependable con- 
sistency . . . without variation! 

Whether you are now using one, a 
hundred, or a thousand diamond tools 
per year, it will pay you to check into 
ORVEC—today! 








Scientifically Oriented Diamond Hardness 
Vector —A Reality in Dressing Tools 

; A slab of scientifi- 

cally determined 

_— cross-section is 


SI, sawed trom a high 
quality diamond. The 
slab is then accu- 
rately oriented by X- 

\ ray diffraction and is 

Y precisely transferred 

to the tool nib by fixtures eliminating un- 
reliable hand operations. These fool- 
proof techniques orient the slab to its op- 
timum hardness vector (wear resistance) 
assuring maximum tool life; practically 
eliminates fading, gives micro finish of 
parts and more pieces between dressings. 





GOLCONDA CORPORATION 
3420 North Knox Avenue, Chicago, Illinois 
Gentlemen: Please send me your FREE illustrated 
brochure on the new ORVEC Diamond Tools. 








| NAME__ 


GOLCONDA 


CORPORATION 


A Division of Super-Cut, inc. 
NORTH KNOX AVE., CHICAGO, ILLINOIS 


| company 





| ADORESS. 








Bl city ano state. 
te 


3420 
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stock—no blow” safety devices 





J protect the dies 

, a S 

: When feeds are used in combina 
tion with sorting and orientins 
equipment, a completely automat 
peration can be provided. Machine 







can be arranged for standard treadle 





operation when it is fed manually 







Air is used only when the hammer 


is In operation, resuiting In air econ 






my. Blow intensities can be varied 





over a wide range by a few simples 





adjustments. A safety rest supports 





the ram while die changes and ad 
justments are being made 
Chambersburg Engineering Co 


Chambersburg, Penna 







Electrically Controlled Drop 
Hammer Can Be Fed Automatically 






Specially lesigned for precision 
blow control and the use of automat- 

feeding devices, this electrically 
controlled forming drop hammer 
performis such operations as forming, 
embossi! ind re-striking 
in a single die impression 

. * 





Blow control is achieved by main 
taining close pressure tolerances on Germanium Slicer Processes Slugs 
the air supply and by the fine ad 

oF a auaaiiied Up to 2 in. in Dia, 6 in. Long 








justment of a regulating valve on 

the hammer’s exhaust air system Slicing machine is built around 
The electrical ntrol arrangement Reid’s rugged 824 surface grinder 
permits synchronization of feeding with hydrauli perated table 
devices and the installation of “n Feeds as fine as 1/64 ipm can be 

















AIRCRAFT PARTS are drilled, countersunk and reamed from four sides simul- 
taneously on this 4-station, automatic-cycling machine. The demountable, 10-in.- 
stroke feeders permit change in machining sequence and also permit operations 
other than those mentioned. An index table with four workholding fixtures ro- 
tates the parts between feed and return of drillheads. Drilling capacity is 1% in. 
dia; production is 80 pieces per hr—Zagar, Inc, 23886 Lakeland Blvd, Cleve- 
land 23, Ohio 


154 














w SHOP EQUIPMENT, MATER I 


ALS AWE PARTS 





btained and cutting speed varies 
from 1/64 ipm to 4 ipm with rapid 


transfer return of 6 fpm 


After initial start, the machine 
will slice the germanium into the 
yredetermined thicknesses and shut 


ff when slug has been completely 


ff g . 
sliced. Operator inserts a new slug 
ind starts ma ine ff ts auto- 


matic cycle 
Reid Brothers Co, Beverly, Mass 


\ 


Tapered End Mills Designed 
With Constant Curve Spiral 


Line of Edco tapered end mills, made 








from a new tungsten-vanadium steel, 
is designed specifically for extrusion 
die, plastic mold, and metal pattern 


Constant spiral from point to large 
' 


diameter allows the tool] to cut even- 





vy t full flute length, said to re- 
It in smoother wall finish. Com 
ete size ranges from ! to 10 
aegre pe side are carried in stock 






Gear-0-Mation Develops Automatic 
Parts Washing and Drying Unit 


High-speed system for automatic 
“hot” washing and air drying of all 
types of parts uses integrated parts 
handling through two stages of hot 
washing and a blow-off (or drying) 

ge. Cycle time at 100% capacity 
is 15 sec. 

Although the equipment is cus- 
tom-tailored to specific applications, 
it is assembled from standard com- 
ponents to make it readily adaptable 


Sta 
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PROVED BY INDEPENDENT LABORATORY TESTS: 





13.87 SeMeh 


_ for FERROCARBO -TREATED IRON 















These significant test results were obtained by a widely-known 
independent research laboratory on gray iron automotive cast- 
ings, including brake drums, gears and transmission housings 
produced by a large Southern foundry, using untreated and 
FERROCARBO-treated iron of identical chemistry. 


















































Chemice! Analyses Untreoted a STOCK REMOVAL 
35 
TC 3.55 3.54 
Si 2.42 2.38 
Mn 0.91 0.54 - 
< 
S 0.09 0.10 > 
° 
P 0.27 0.25 = 
a 
cE 4.36 4.33 - 
VU 
© 
Cutting Speed (ft. /min 315 315 ™ 
Feed (in. rev 009 009 3 
Depth of Cut (in 062 062 3 
Wear Land [in 010 010 
Vol. of metal removed (cu. in 19.4 33.7 
4 
Percent improvement 73.8% 
























* Surface Moachinab 
Too! weor tests were conducted with o single point “Corboloy” grade 44A tool on castings 
machined at commercial speeds. Flank weor was measured with a 20 power microscope 


ty Improvement 








PROGRESSIVE FOUNDRYMEN specify FERROCARBO Bri- 
juettes by CARBORUNDUM as a cupola additive because of the 
assured higher yields of dense, more machinable castings and 
mproved cupola operations. They have found that FERRO 
CARBO deoxidizes iron more completely than any other 
ommercially practicable method and provides a means of 
producing sound castings at low cost with exceptional! 


strength and hardness properties. Even castings of thin or 


MAIAIZDAIO . iat, 
> > OI UTV 


ve a 


CARB 








complicated sections can be produced with absence of seg- 
é 

regation, thus increasing the machinability factor of the 
iron. Numerous critical tests have proved conclusively that 
FERROCARBO deoxidation means sound castings in the foundry 
and better machining in the machine shop. 

WRITE FOR MORE INFORMATION on how FERROCARBO 
produces more machinable iron regardless of metal composition. Ask 
for booklet A-1409, Electro Minerals Division, The Carborundum 
Company, Niagara Falls, New York 


UNDUM 





REGISTERED TRADEMA 


FERROCARBO DISTRIBUTORS —KERCHNER, MARSHALL & COMPANY, °/77S8U5 . eland « Buff ° Detr 
MILLER AND COMPANY, C'CAGO+ Stl s* 


American Machinist - May 5, 1958 






155 











N E W S H O P EQUI 
1 wide range of applications. The 
s i washes and dries 240 

i axle fts per (The 

ij unit is a standby unit for 
expansion.) Con- 

assed through 

r bath and solvents 

i to 140-200 F to 

i ihering to the 

Aft vasning parts pass 


22 high- 


ff unit where 
















Plastic Molding Machine 
Handles Thermosetting Materials 


High-spee ai ggle powered au- 
ic plastic molding machines 
available in two models, A50-B 


a c av 

(illustrated) and A25-B. Designed to 
iandle <« ntional thermosetting 
nate uls and alk } the machines 


+ 


their first 
jue to economy 
(100 psi) 
mold ma- 
l, provide 
Elec- 





fr pressure 

t l circuits are simple and easy 
t maintain. Machines use small 
molds, which can be changed on the 


in most instances in less than 
two hours. 
Machines are 


They operate on a 3% 
t 


press 


f top ejection type 
-sec cycle wit! 


of 17-to-1 


advantage 


a mechanical 
provided by the air toggle action 
When single-row cavity molds are 


used, molded parts are mechanical- 
ly ejected. Molded parts from mul- 
iple-row molds are ejected by air 
jets 

Automatic Molding Machine Co 
sidiary of Wagner Bros, Inc, 3201 Ex- 
position Pl, Los Angeles, Calif 


Sub- 
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Motorized Spring Tester Provides 
High Speed, Accurate Testing 

The Elasticometer FOL-250 is a Ger 
motorized spring testing 
hich can be adjusted for 
—0 to 110 lb and 0 to 550 
lb. Machine has dead weight pendu- 
illuminated load 
slide-rule 


lade 





im balance and 
ndication on a vertical 
is good for about 2500 
can be used 
yf springs. Weigh 
ing ; 1%; sensitivity is 
0.001 1b. Compressed spring heights 
yr extended spring lengths are read 
by vernier on a vertical scale. 

A horizontal index ring around 
the testing table can carry 
interchangeable insert studs 
as stroke stops whereby springs can 
be tested consecutively for different 
heights in a single setup. The motor 
drive performs all the heavy work; 
the vertical hand lever controls the 
up and down movement, and the 
horizontal index lever controls the 
selected stop heights. Tester can ac 
commodate compression and tension 
springs up to 5% in. dia and 19% in 
free length 

Imported by 
Inc, 15 


per hr and for 


permanent setting « 


“y 


accuracy is = 


several 


to act 


Testing Equipment Co 


William St, New York 5, NY 


Metal-Filled Epoxy Resin 


Produces Strong Castings 


Stabond EP Series metal-filled epoxy 
resin is a two-component, room-tem- 
perature curing system for making 
strong castings with properties sim- 
ilar to metal castings; making molds 
for short run use; and filling voids 
and plugging holes in all metal 
structures, wood and plastics. 


It is 


PARTS 


AN D 


ALts 


reported to have excellent machin 
ing properties 


Type EP-104 is specially formu- 
lated for filling honeycomb struc- 
tures for insertion of bolts and 


Pullout strength 1S greater 
Physical 


hangers 
than honeycomb strengtt 
properties include tensile strength, 
8000 psi; compressive strength, 12,- 
500 psi. Cast density is 0.0675 lb per 


cu in. Temperature limits are 0-225 
F. Shelf life is approx one yea! 
American Late Products Corp, 3341 


W El Segundo Bivd, Hawt) ne, Calif 













Boring Unit Mounts on Fixtures, 
Jigs and Multi-Station Machines 
Model S-7 Hydro-Borer 


7 a 
pacKagea 


boring unit is completely flexible 
and adaptable. This 1%4-in.-spindle 
unit, designed specifically for mount- 





ing on jigs, fixtures and multi-st: 


said to be 





machines, 1s 


valuable for precision boring f 


large assemblies 


Greenlee Bros 4 Co, Rockford, Ill 





Heavy-Duty Vacuum Lift Features 
Self-Contained Power Tilt 


No. 12651 Vac-U-Mation vacuum lift, 
a 4-cup lifter with a capacity of 2000 
lb, features a power tilting arrange- 
ment. The power tilt gives new ver 
satility to vacuum lifting in that the 
cups are automaticaliy rotated to 
vertical or horizontal positions. 
The guiding handle is ratchet con- 
trolled for positioning at various 
heights as the lifter is raised or low- 
ered. Interlocking safety checks in- 
sure fail-safe rotation both electri- 
cally and mechanically. Indicator 
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New Waldes Truarc Reinforced “E-ring” Provides 
5 Times More Gripping Power, 50% Higher 


RPM Limits Than Conventional E-Type Rings 


. 


























The new Waldes Truarc Series 5144 is a radially-installed rein 
forced “E-ring."”” It is designed for use in assemblies where 
the ring is subject to strong push-out forces resulting from 
heavy vibration and shock loads, high rotational speeds or 
relative rotation between the retained parts. 

Series 5144 provides the following application advantages 
over conventional E-type fasteners: 

1. GREATER GRIPPING STRENGTH — approximately five times 
greater than conventional ‘‘E-rings’’ of the same metal and 
thickness. 

2. HIGHER RPM LIMITS—approximately 50% higher in most sizes. 
3. POSITIVE LOCKING IN THE GROOVE—large corner radu or 
chamfers can be accommodated without separator washers. 
4. LOWER GROOVE COSTS — because recommended groove toler- 
ances have been increased, machining grooves for the series 
5144 is less expensive. 


SEND FOR FREE samptes \ >) 42>" 





~ WALDES 


a 





a))\ 
up 
pis 
¥ 7 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N. Y. 


TRUARC 


5. WIDER APPLICATION—because series 5144 rings made of 
aluminum are stronger than conventional ‘‘E-rings’’ made of 
steel, the fastener may be used in applications where corro- 
sion resistance or weight are factors. 


Truarc Series 5144 Reinforced “‘E-rings’’ are available for 
shaft diameters from X,—%, in. in carbon spring steel, stainless 
steel, beryllium copper, aluminum, and phosphor bronze. They 
are available stacked on rods for high speed installation with 
Truarc applicating and dispensing equipment. 


As in all Truarc rings, you get statistically controlled quality 
from engineering and raw materials to the finished product. 
Complete selections are available from leading OEM distribu- 
tors in 90 stocking points throughout the U. S. and Canada. 
Design Engineering Service is available to you. Send us your 
blueprints. Let our Truarc engineers help you solve design, 
assembly and production problems... without obligation. 
















AND ENGINEERING DATA 


" 


aS 





Waides Kohinoor, Inc., 47-16 Austel Place, L.1.C. 1, N.Y. 
C) Please send me sample Reinforced “E-rings.” 

(please specify shaft size) 
(1) Please send me Engineering Data Sheet 








a 








Business Address. ESE 


| 
| 
| 
| Company. —— 
| 
! 


7 
| 
l 
I 
I 
Name. | 
| 
! 
l 
l 
! 


| City. OO 





Am050 ) 


D cniseh eenetp cisannenieebeinemensens —— 


Consult the Yellow Pages of Your Telephone Directory for Name of Local Truarc Factory Rep- 
resentative and Authorized Distributor. Look under ‘‘Retaining Rings" or “Rings, Retaining.” 
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Circles, U-Shapes, and Coils 


meric ¢ 1-aUulor 








Machine Cutting Torches 
Available With Different Tips 
aie aie aati ten Machine Manipulates Dies in 
Pressroom or Die Shop 


Die 


dies The 
are raised 


the pow ered 


in the 
drive in the 


open lie, the top platen 


+ nNijlat 
tO SImuUlalé 


raised and turned over 
a press slide set is placed on 
the other ten and shuttled into 
position under the top platen. Top 
platen is then lowered to the die and 
the top shoe bolted to it. This shoe 
then lifted from bottom shoe 
ind rolled over. To complete the 
shoe is shuttled 
1 and shoe are 
shuttled 
_ Cross-Slide Milling Table is 
‘ n-top constructio srmits re- 
oan , s tal? die “ oA mene any Designed for Use on Drillpress 


‘ 


point in the operation No. 192 cross-slide n 
E W Bliss Co, 1375 Raff Rd, SE, Can ] ‘ 


ton 10, Ohio 


Templet Milling Machine > ad — lot is provided 


Produces Flat Templets : be 

Designed to produce flat templets for SOLID CARBIDE END MILLS, available Table is equipped w 

Studer and other profile grinding in single and double end types, have sede Senile. Guieel 

machines py lathes and copy mill- been added to Standard’s cutting tool available. Net weight is 

ing machines, the foreign-made Stu- _|ine—Standard Tool Co, 3952 Chester Chicago Tool and Engineering Co 
der SFM 500 operates on the co- Ave, Cleveland, Ohio 8883 S Chicago Ave, Chicago 17. IIl 
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PUT YOUR SHOP “IN THE CHIPS” WITH 
NEW ATLANTIC CUTTING OILS 





For complete information on these improved PROVIDENCE, R. | 


430 Hospital Trust Bidg 
oils, contact The Atlantic Refining Company, Firt and Penn Aves ATLANTIC 


SYRACUSE, N.Y. 
Salina and Genesee Sts 


260 South Broad Street, Philadelphia 1, Pa., 


PITTSBURGH, PA. 

Chamber of Commerce Bidg 

or any of the offices listed. LUBRICANTS + WAXES 
, 1112 South Soulard PROCESS PRODUCTS 


1112 South Boulevard 


American Machinist - May 5, 1958 159 





W-L CHICAGO 


W-L DETROIT 


W-L CLEVELAND 


W-L CINCINNATI | 


W-L HILLSIDE, N. J. 


W-L CAMBRIDGE 


W-L BUFFALO 


AGENTS: Southern Engtneering Company, 


> ab from Wheelock, Lovejoy 


ULLEW dtd 


Now in an ideal HY-TEN “M” 
Temper in large forged flats up to 6 x 22”, rounds to 18 

Also ““B”’ No. 3-X in large forged 
and squares to 16". Alloy 


position to supply 


and squares to 17} 
flats to 6 x 13", rounds to 18 
forgings a specialty. 


larger warehouse and office here have greatly 


The new, 
speeded up delivery on our orders and services in this 


area. Have a good stock of A-8620 on hand as well asall 


HY-TEN grades. 


The rolls for this Vaughn 
Four-Roll Continuous 
Pointer are fabricated 
from HY-TEN ‘“M” 
Temper, nickel-chro- 
mium-molybdenum oil 
This 
of 


world, 


hardening _ steel 


Pointer, largest its 


type in the can 
point rods ranging from 
*” to 1%" dia. HY- 
TEN "“M” was selected 
by the machine 
facturer because 
be quenched and 
pered to high hardness 
levels while retaining 
considerably greater 
than would 
with 


manu- 
it can 
tem- 


toughness 
be possible 


other steels. 


most 


Another new and larger warehouse recently opened here. 
Same-day service all shapes and grades of 
HY-TEN, plus our usual help on metallurgical problems 


on s1zes, 


This W-L warehouse has an excellent stock of HY-TEN 
“B” No. 3-X in rounds, flats and Same-day 
delivery is promised. Many of the larger sizes of forged 
rounds are rough turned. 

HY-TEN “B” No. 2 is still a great favorite in New 
England for parts requiring medium duty and high qual- 
ity at a reasonable price. Our research and development 
assure better HY-TEN specials — “‘the standard alloy 
steels of tomorrow.” 

New HY-TEN “B” No. 3X-40 
rounds %” to 8%” and hexagons 1% heat 
treated to 300 Brinell. heat- 
treated 4140 leaded, but less expensive. Suitable for flame 
or induction hardening — tough and shock resistant. 


squares 


now available here in 
to 2% 
easily 


Machines as as 


Write our Cambridge office today for your free Wheelock, 
Lovejoy Data Sheets. They'll give you complete technical 
information on grades, applications, physical properties, 


tests, heat treating, etc 


WHEELOCK, 
LOVEJOY = 


& COMPANY, vw oc. (ea 
137 Sidney Street, Cambridge 39, Mass. WAREHOUSE ASSN 


Charlotte N. _ 
Sanderson-Newbould, Ltd., Mon treal & Toronto _ 


NEW SHOP EQUIPMENT 


Sight Gage Simplifies 
Gundrill Sharpening 
Gage facilitates sharpening of drills 
vithout use of expensive compara 
tors or microscopes 

Device can be made out of a piece 
of screw stock at least four drill di- 
ameters long. Gundrill stock 3% di- 
ameters a4 or twist drill and wane 
to gundrill size three dia 
on a lathe. Put eundrill in 
feeding drill (with 
grind on it) in just enough to 
bottom the hole, forming profile of 
ernest Use a feed and ample 
-utting fluid. Mill blind end to cen- 
ctien of hole (axis) in Then 
mill away enough stock on back side 
to leave 1/16 to \% thickness of sight 
blade. Depth of location of this step 
will be max tolerance for oil clear- 
ance shoulder. To correctly position 
gundrill in gage, hold flat surface of 
irill flush with front of gage. Look- 
sight gage 
rear a gage 
and inner 


‘the tail- 
stock, desired 


nose 


¢ + 
iTront. 


ing from front, there is a 
for both angles, and from 
f checking clearance 


ior 


“My wife was taken off the missing persons 
list last nighti” 
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LEADERSHIP at work ts 









WARE 


: 


Rid 


WEEN Hep pacercys 
ne ee 


mone 








High-speed milling for high-flying 
rockets! Joining in vital rocket production, Oakland 
Machine Works, Oakland, Calif., manufactures such 
components as strap, coolant tube nozzles. Here, operator 
Vern Johnson precision-mills these stainless steel parts on a 
Kearney & Trecker—Milwaukee Model CH 1 5hp No. 4 
machine. Versatility of machine is made even greater 

by a high-speed universal milling attachment. You too can 
depend on progressive Kearney & Trecker designs to 
keep you ahead of changing metalworking techniques. 





RNEY & TREC E 6786 W. NATIONAL AVE., MILWAUKEE 14, WIS 
AE RTIWAUKES}® ) 
\ i ee 





















y & Trecker stoff photo by 
Kearney & Trecker's man on the job. . . 
Jim Wagner of Moore Machinery Co., Berkeley, worked with Ocklond engineers 
in selecting the Model CH No. 4 mill. For expert milling counsel, call the K&T mon 


neor you. And remember to osk him, or write direct, for free comprehensive catclog 





PARTS LIKE THESE and MANY OTHERS 
ARE BEING PRODUCED 


with speed, convenience and economy ... 


on GOSS & DeLEEUW 
AUTOMATIC CHUCKERS 


THE “ONE-TWO-THREE™ 7-SPINDLE 
TOOL ROTATING CHUCKING MACHINE 
can complete in one operation as many as 
three ends of valve bodies, plumbing fittings, 
etc. eliminating secondary operations 





4-SPINDLE TOOL ROTATING CHUCK- 
ING MACHINES, available in three sizes, 
combine various turning, boring, facing, thread- 
ing, multiple drilling and tapping operations 
on a wide range of single-ended parts 


Send samples of your work for 
time estimates. Ask for illus- 
trated literature. 


Goss and peLEEUW 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 


NEW SHOP EQUIPMENT 


angle. Remove burrs and inscribe 
markings on gage front, rear, and 
minimum tolerance for oil clearance 
shoulder. Different gage is needed 
for each drill diameter 

Eldorado Tool & Manufacturing 
Corp, 3386 Boston Post Rd, Milford 


Conn 


improved Unit Die Reduces Cost 
Of Die Cast Mold Making 


New and improved Master-Mold unit 
die is designed to save up to 70% in 
die cast mold making alone. The 
new unit allows the use of the same 
re mold in producing two similar 
items in sequence. This means not 
nly the saving in costs of making 

second core mold, but it allows 
the production of the second item 


Illustration shows the f 

ore mold with two cavity molds in 
production of clock faces for kitchen 
ranges. After one clock face run has 
been completed, perator merely 


ir hold-down screws, re- 


| didn't get the raise, but they moved my 
lathe closer to the coffee machine! 
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8 
Friendly , I ‘HIS 100% forced convection furnace is just one unit 


of the highly specialized equipment used in making 
“Double Diamond” gears. Because we manufacture gears— 


s 
in e rn oS and only gears—we avail ourselves of every kind of improved 


technique and equipment that will produce completely con- 


{0 trolled quality. 


What does this mean to you? Simpl) this: 


m a ke BETTER GEARS that offer the advantages of lower installed 


cost, economical and dependable service on the job for 


which you buy them . . . gears that do credit to your product 
and your reputation. 


Our gear engineers are available for consultation. Just write. 


4 
2h pi asco 


ga. 


: 

ee 

- : 
- 
- | 5 


vi vevverven anne 


In this controlled atmosphere furnace, 100 % forced convec- hardening and modified Marquenching or regular quenching 
tion heating of gears by Automotive Gear Division insures in selected grades of oil—time, temperature and atmosphere 
uniform heating of every part to the desired temperature. in each zone are automatically controlled. Thus, the quality 
Through the entire operation—pre-heating, carburizing, that is cut into the gear is retained. 


AUTOMOTIVE GEAR DIVISION 
MANUFACTURING COMPANY 
RICHMOND, INDIANA 


GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 





SIMONDS 


INDUSTRIAL 


CUT GEARS 


* FINISHED GEARS 
* CUSTOM GEAR CUTTING 


* HEAT-TREATED, CASE OR 
FLAME-HARDENED 


You are sure of quality and 
prompt service when you place 
your industrial cut gear require- 
ments with SIMONDS GEAR. 
We produce the full range of 
sizes in the types and materials 
you need from your blanks or 
ours. Let us quote on your next 
gear requirements. 
* * * 

Stock carrying distributors of 
Ramsey Silent Chain Drives and 
Couplings; and industrial V-belts. 


SIMONDS 


GEAR & MFG. CO. 


LIBERTY at 25TH PITTSBURGH 22 PA 


Quality Gears for over 65 years 


N E W S H O P 


moves water cooling inlet and out- 
let, hoists out one cavity mold and 
replaces the second. After tightening 
down and replacing the cooling units, 
operator is ready to start on the 
second clock face 

These operations are performed 
without removing the Master-Mold 
from the machine. Heat from the 
Master-Mold quickly preheats a 
newly inserted cavity mold 

Richards Tool and Mold Co, Racine 
Wis 


Precision Live Center 
Has Guaranteed Accuracy 


Live center for precision turning and 
grinding is guaranteed accurate to 
0.000020 in. tir 

Extended nose spindle is carbide- 
tipped. Marlin-Rockwell preloaded 
long wheel base bearings are sealed 
and grease-packed for lifetime lubri- 
cation. Spring design compensates 
for up to 0.020-in. axial growth due 
to thermal expansion. Further de- 
tails in bulletin 1282 


Vee-Arc Corp, Westboro, Mass 





Lowcost Ultrasonic Cleaner 
Designed for Variety of Jobs 
New 50-w unit is introduced for 
small part cleaning, blind hole wash- 
ing, removal of radioactive con- 
tamination, printed circuit cleaning, 
and similar operations 

Electronic generator delivers 50 w 
of power to crystal transducers 
mounted on the bottom of the stain- 
less steel tank, measurements of 
which are 6 x 6 x 6 in. deep, 2-qt liq- 
uid capacity. No cooling of transduc- 
er is required. A 0-15 minute timer 
that shuts off the generator at a 
predetermined time is optionally 
available. Two cleaning tanks may 
be used alternately for different solu- 


EQuitiePmnMeENT 


tions or for a final, extra clean rimse 
Unit is priced at $350, complete with 
one tank and all connecting cables 

Alcar Instruments, Inc, 17 Industrial 
Ave, Little Ferry, NJ 


*_* * > 
Precision Driving Center 
Unit is designed to cut production 
turning and grinding opera- 


tions between centers by eliminating 


cost of 


use of a driving dog 

Centers are available from stock 
with No. 2, 3, 4, 5, 6 Morse Taper 
shanks. Each is complete 
with three interchangeable driving 
plates to hold work from 9/16 in 
dia and up. Catalog avariable. 

R B Tool Co, Inc. 785 N Broadway 
White Plains, NY 


supplied 


1650-ton Plastics Molding Press 
Has Extended Pressing Cycle 


Self-contained oil hydraulic molding 
press capable of curing for cycle 
lengths up to 45 minutes has been 
designed for General Electric for 
molding special electrical equipment 
products. 

Four-column vertical 
34-in. stroke. Platen area is 62 in 
left to right, 62 in. front to back, 
with daylight dimension of 4 ft 8 in 
Over-all height is 19 ft above floor 
Double pump design, a large power 
pump combined with a small holding 
pump, saves horsepower and lowers 
amount of heat induced into the oil 
hydraulic system. On an extended 
pressing cycle, oil from main pump 
is automatically bypassed, and small 


unit has a 
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Paveree 
\N PARCHME NT PAPER COMPANY 


PATER 


_ New AN & COM APANY, 1x; 
Mansfactursrs of Faper 


Oe mn 
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Know what a Bearing Survey is? 
These companies do and they 


like the money 


Bearings, Inc. located the bearings in the equipment in 
these plants — we took the parts numbers of these bearings 
and converted them to the bearing manufacturers’ numbers. 
All bearings in inventory were examined and, where 
necessary, cleaned and rew rapped. 

All bearings were catalogued and, where it was found that 
one bearing was used on several machines, as is often the 
case, it was possible to cut inventories of that bearing 
drastically. 

These companies now have the survey and the Bearings, 
Inc. branch that performed the survey keeps a copy in its 


Providing bovine ence BEARINGS, ING. 


the North® OW1O: Akron + Centon + Cincinnati + Clevelend + Columbus + Deyton + Elyria + Hamilton* Lime + Locklond + Monsfield + Toledo * Youngstown * Zanesville 


has saved them! 


files. Together they work to keep bearing inventories at 
the minimum with the Bearings, Inc. branch making 
certain that it holding, in reserve, the 

companies might require for any emergency. 


bearings these 


They know, too, that the products they buy from Bearings, 
Inc. will be “factory fresh” latest type bearings. Bearings, 
Inc. sells only bearings for which they are authorized 
distributors. 

Want us to make a bearing survey for you? There’s no 
charge and you are not ob ligate d in any way. Just call the 
Be arings, Inc. branch nearest you. 


INDIANA: Ft. Weyne « indienapolis « Muncie + Terre Hovte s PENNSYLVANIA: Erie © Johnstown + Philodelphve + Pittsburgh + York 


and 


WEST VIRGINIA: Chorleston « Huntington + Porkersburg * Wheeling * NEW JERSEY: Comden 
NEW YORK: Buffcle, Belenro! Corp. * MARYLAND: Boltimores DELAWARE: Wilmington 


~~~ DIXIE BEARINGS, Inc 
e > 


FLORIDA: Jocksenville > GEORGIA: Atlentas KENTUCKY: Lovisvilles LOUISIANA: Baten Rouge + New Orleans 
NM. CAROLINA: Cheriotte + Greensboro « $. CAROLINA: Greenville > TENNESSEE: Chottenooge + Kingsport + Knoxville « Noshville 
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see the ONLY ONE of its kind 


AT THE SOUTHWESTERN 
METAL EXPOSITION 
BOOTH 246 

MAY 12-16 


Wm DALLAS, TEXAS 


as 


cost reducing! 
versatile! 

production increasing! 
time saving! 








the dixi 60 ¢ 
horizontal optical \\ 


jig borer .. N 


it combines the accuracy of the 
vertical spindle with the versatility 
of the horizontal spindle. 


ACCURACY: Optical t 


ur erall accuras 


VERSATILITY: The 
to all planes and com 


ith optical intert 


PRODUCTIVITY: A cor 


Write for your 
admission cards today to: 
Butcher, Carter, & Preston 

6635 Navigation, Houston, Texas 


—- 
= 


M.B.1I. EXPORT & IMPORT LTD. 
A DIVISION OF MACHINERY BUILDERS, INC. 
475 Grand Concourse, Bronx 51, N. Y. 

“Over 25 yeors’ = in designing ond _building machinery’ 


NEW SHOP EQUIPMENT 


Heavy-Duty Portable Router Has 


Pushbutton Dual sired perpen 
Model W-222, di . y 


t 40.000 rpm 


t 50.000 ron 


Well, that's Engineering's way of doing 


things—this is mine 
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C-FRAME PRESS — for generol 
purpose straightening, bending 
forcing, forming. Fast, flexible 


wilt Joh-At - 


ah’Zolg-leliloms ola-t-t-mi-lelellelsal-lal@ 


to meet Yow 
requiremenis... 
exactly 


TRAVELING HEAD STRAIGHT 
ENING PRESS — custom-built to 
meet specio! requirements 


TUBE REDUCING PRESS — nother 
unit custom-designed for co spe 
ciclized type of production 


HOBBING PRESS — a powerfu! 
tool for sinking herdened hobs 
nto blanks of cold steel 


BULLDOZER—for heavy bending 
and forming Optional choice 
of bed size, stroke, and speed 
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1161 Tennessee Avenue, Cincinnati 29, Ohio 


Whether you’re seeking improved 

and more economical press 

performance for your present 

metalworking production, or there’s 

a development planning job to be done, 

you can count on Elmes to provide 

the right press for the job. Elmes builds 

a complete line of standard hydraulic presses 
for a broad range of metalworking operations— 
for drawing and forming, coining, forging, 
hobbing, bending, straightening, forcing, powder 
metal compacting, etc. 


Drawing and Forming 


One of these standard Elmes® designs, ‘‘as is’’ or with 

simple modifications, may fit your needs exactly. Or, your 
requirements may be so special as to call for development 

of a “‘custom-built”’ press—a type of press designing and building 
which has long been an important part of Elmes service to industry. 


Whatever your “pressing problem”’, it will pay you to call in Elmes. 

It just makes sense to take advantage of engineering knowledge, skill, 
and foresight backed by more than 60 years of leadership in specialized 
hydraulic service. 

See your Elmes distributor, or write us direct. Recommendations 

and cost estimates will be supplied promptly. 


Also a complete line of COMPRESSION and TRANSFER 
PRESSES for PLASTICS and RUBBER MOLDING 


American Steel Foundries 


WOOGS encInecrne pivision 


TT ‘ f 


METAL-WORKING PRESSES + PLASTIC RE * ACCUMULATORS 





You'll Win NEW SHOP EQUIPMENT 
is required for opertion at the %-hp 


drive level, 26 cfm at 1 hp. Com 


on one of these numbers panion unit, the W-221 is also avail- 
able providing a single power 40,000 
rpm, '%-hp drive. Details in bulletin 

, ° 1168 
And you can’t win unless Onsrud Machine Works, Inc, Port 


thle Tool Div. $900 Palmer St. Chicago 


all three are available 7, mm 


Our ability to use the best of three stamping tech- 
niques, each our own exclusive development, assures 
lowest possible cost on any quantity—one to a million 
or more. 





NO DIES! Our machine cut method, applying 
custom-built slitters, cutters, saws, files and 
stock punches—PLUs special techniques and 
skills—produce these small quantities at very 
low cost. 


Powder-Actuated Studgun 
TEMPORARY LOW-COST TOOLING! Drives All Sizes of Pins 


To produce something more than a few, but By using three interchangeable bar- 
less than high production quantities, our rels the Ammo studgun eliminates 
simple contour dies—PLUS special purpose the need for separate tools for vari- 
presses—keep costs low. ous sizes of pins. This unit, which 
combines the functions of light, me- 
dium and heavy-duty models, can 
handle all types of fastening re- 
quirements and can drive all sizes of 
pins including the 5/16-in. pin. Op- 
erator is always able to select the 
most economical cartridge-pin com 
MODEST DIE CHARGES on larger quan- ; 
tities! Here is where our regular production 
toolings apply to advantage . . . to deliver high 
quantity Stampings, and at lowest possible 


unit cost. 


May we quote on your next stampings job? 
No cost. No obligation. 





COST OF TOOLS AND LAsoe 

















oO 


© LAMINATED 


] Free 12-page booklet hows how lo 


save on stampings... wrile for it. 


STAMPINGS 
DIVISION 


O COMPANY IN C O “‘One Piece or a Million” tion—No employee has ever quit or been 
’ » 8105 Union Street fired—and with business the way it is, | can’t 


afford to keep you ony longer.” 


I'm sorry, Murry, but you know our tradi 




















— Glenbrook, Conn. 
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NEW SHOP EQUIPMENT 


bination for each job and is not lim 
ited to one or two sizes of pins 

Hemispherical safety guard traps 
dust and particles and helps to keep 
the noise level low. A specially de 
signed gas expansion chamber cuts 
care and cleaning tims 

Ammo Products, In 1100 20th St 
NW, Washington, DC 


FAST-INDEXING UNIT, Model 66, with 
a 330-lb dial, indexes 90° with un- 
usually smooth, shockless operation in 
7/\0ths of a sec. Unit uses a new 
control adjustable for speed and dial 
load. Pictured are %4-in. dia, 4-pitch 
steel parts being tapped two per cy- 
cle—Kaufman Mfg Co, Manitowoc, Wis 


Adjustable Reamer Holder 
Has Floating Bushing 


Self-centering unit is available in 
two sizes: No 0 with capacity from 
1/16 to 9/32; and No. 00 with capac- 
ity from 1/16 to 19/32 of an inch. 

Master bushing with convex base 
engages a concave, loose-seating disk. 
After setup, the setscrews which 
center the bushing are oe 
slightly and bushing is permitted t 
float. Bushing is designed to accom- 
modate a wide range in sizes of 
reamers. Thus holder is complete in 
itself, need no accessories 

RoyEI Tools, 4221 Excelsior Blvd, 
Minneapolis 16, Minn 
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SIMPLE - = 
DESIGN... 


er 
¥, 


.- RUGGED 
CONSTRUCTION 


WELLS HORIZONTAL 
METAL CUTTING BAND SAWS 


The simple design and rugged construction of every “Wellsaw” didn't 
just happen. We planned it that way! Over 30 years of s ized band 
saw experience and know-how is your assurance of qualit = 
service with each machine produced by Wells Staneiactuinn 
ration 
There is a Wells Saw of the right style, capacity and speed to do a 
better, more economical job for you. Wells Saws will deliver long, de- 
pendable service. Operating and maintenance costs are very low. 
Your Wells Distributor will help you analyze your requirements 
and select the proper model Wells Saw for your jobs. 


TWO WIDELY USED WELLS SAWS 
MODEL 600 NO. 6 





Capacity, Rectangular 6” x 13” 8” x 16” 
Capacity, Rounds....... 6%" 8” 
Speeds: Ft. Per Minute... 50, 90, 50, 100, 
160, 250 175, 275 
Motor Size ahha cs 1/3 H.P. % HP. 
Blade Size... CRE %” x 8°24" 4%" x 11°66” 
Height to top of Bed.... 25" 252” 
Width of Bed. 8h" 10%" 
2... SS 21” x 50” 24" x 72” 
Shipping Wt. (approx.).. . 425 Ibs. 650 Ibs. 


“The Ploncers of Horizontal 
METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
505 Roosevelt Road, Three Rivers, Michigan 





See us In Booth 445 Southwestern Metal Show, Dallas, Texas—May 12-16 
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WRERRY Ammo oH 


Haagetss 
ELLE LLL Ls Leama 


At the time this Red Ring Naloy Broach* reached heat- 
treat, about $5,000.00 had been spent on it. One mis- 
take during the heat-treat operation could reduce it to 
scrap. In addition, the resulting delay might seriously 


disrupt our customer's production schedules. 
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These are only two of the reasons why Red Ring 


oh 


Broaches are heat-treated in our own plant under con- 


trol of our own metallurgists. Here we have equipment 


ev eeeel 


especially designed and selected for just this type of 
work. Here we have an organization with a background 


of know-how that has been building up for the last 


- 
<- 
-_ 
Pe 
= 
_— 
= 
—_- 
TT 
- 
— 
a 
—_ 
_- 
°° . 
= 
™“ 


30 years. 


Complete control over every production operation by 
men who KNOW broaches, gives the Red Ring Broach 
that extra precision—that extra service life—that added 


economy for the user. 


*See the cover illustration of American Machinist, November 4 issve. 


7983 
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NATIONAL BROACH 
& MACHINE Co. 


5600 ST. JEAN © DETROIT 13, MICHIGAN 
WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 


i] 


American Machinist - May 5, 1958 





FIELD REPORT... 





GE to Consider $15 Million Plant 


ity with 600,000 sq 
been recommend- 

ge, Penna, in- 
& Ordnance 
proposed as a 


- 
ssile 
the department 

1a, 
: , 
opec lai 


dering the pro- 


1960 


allocated, 


Electric Motor Makers 
Discussing Merger 


ms have been 
H well 
Mich, 


lang 
ial 


Convair Assigning 1500 Workers 
To Cheyenne Missile Facility 


the Atlas, ri 
assign at 
to Cheyenne 


ruction 


least 1500 
Wyo, 


not 


stalla 


ginning 
to be ready 


nn ¢ 


n iron base by fall 

1500-mar 

an 
} 
locate d 


which 


be 
after 
ced to a 500-man op- 


1 a permanent basis 


Sequoia Wire & Cable to Make 
Ceramicite-Coated Wire 


i Electrodynamics Corp, 
Pasadena, and Sequoia Wire & Ca 
ble Co, Redwood City, Calif, 
signed a licensing agreement giving 
Sequoia the right to manufacture and 
ceramic-coated wire using 


Ceramicite, a new insulating mate 


have 


market 
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12 x 80-ft Kearney & Trecker skin mill . . . 


a 


is one Ol 


eight electronically 
such equipme world) in 
sculptured 

extreme!) 
panels 
heavy jet 


nt in the 
wing paneis, 
rances, are 


B-52G 


Consolidated. Se- 


31) r 7; “tis 
full production 


rial devek ped by 

quoia is designing 
equipment for the coated wire which 
temperatures to 1000 F 


na 
aiitas 


: thet 
Witiist 


without 
WiltOur 


damage 


Kaiser Metal Products to Keep 
Commercial Div Operating 


mpany’s umercial Division 
Bristol, Penna, 
scheduled for shutdown, will con- 
tinue in production now that UAW 
Local 130 has accepted a cost-cutting 
contract. Following initial re 
jection of contract by the union, 
company laid off some 260 of the 650 
now expects to call back a 
them, but re-hiring rate 


which had 


labor 


the 


we yrke rs, 
number of 


will depend on orders. 


Marchant, Smith-Corona Merger 


manufacturers of busi 

are talking merger 
Directors of Calculators, 
Oakland, Smith-Corona, 
Syracuse, NY, have agreed in prin- 
ciple; details still have to be worked 
The two firms grossed $85 mil- 
lion last year. Combination of forces 
would enable them to make a strong 
er bid in the electronic data process- 
ing field. 


Two maj 
ness 


cnah 
cnant 


Calif, and 


out 


controle 


mong the longest aircraft parts ever 
produced sim 


Stratofortress 


Hat» ere 


Shad 


d machines (largest concentration of 


Boeing Airplane’s Wichita, Kansas, plant. Two 


to be machined to 
Integrally stiffened 
Boeing’s long line of 


ultaneously 


newest model in 


Dana Corp Buys Chelsea Products 
Dana Corp, Toledo, has acquired for 
an undiscl Chelsea Prod- 
ucts, Inc, Chelsea, Mich, producer of 
a miscellaneous line of gear boxes 
for the tnuck, farm 
equipment, and construction indus- 


sed sum 


automotive, 


tries. 


British Firm Makes Sintered 
Metal Friction Materials 


Ferodo Ltd, Stockport, England, has 
ed the field of sintered metal 
cerametallic friction materials. 
fajor products will be sintered fac- 
ig clutch and brake de- 
signs for vehicles, earth-moving 
equipment, and agricultural ma- 


enter 
ana 
iy 


far 
igs 101 


new 


chines. 

The sintered metal linings, pro- 
duced by the compression and partial 
fusion of very fine particles, mainly 

f powdered metals, provide longer 
life and more stable friction charac- 
teristics under high unit loading than 
conventional asbestos-based mate- 
rials. The cerametallic materials are 
quite similar to the sintered mate- 
rials except that they contain a pro- 
portion of ceramic powder that 
their heat and wear re- 
and raises their frictional 


increases 
sistance, 
level. 





Field Report... Willys Motors Sells 
Pressed Metals Div 


National Cylinder Gas Co The Shadyside, Ohio, Pressed Metals 
Changes Name to Chemetron ivision of Willys, Toledo, has been 

sold t tr Stamping Co 
The 24-year-old name of he ar nternational t ster subsid 
Chicago-based company is being iary. Met litan will continue op 


changed to Chemetron Corp to bet ration of » plant, expects to add 
Cc P ter describe its broadened produ to the work force ring tl vear 
A EWELL lines and services. New name is : fillys has bought the press equip 
; ) composite of three of the major in ment of the rly Ave Pressed 
dustries served by the company tal f Jarecki Corp, Grand 
; chemica metals, and electron R: i h, for sl nt to Willy 
Production of industrial gases and rlan d Brasil ts affiliated 
BAND SAWS equipment using them will be han- m facturing plant in Sao Paulo, 


NCG Division, one of t! 


Kaiser Aluminum & Chemical 
To Shut Down Tacoma Plant 
are CRAVENIZED* 


Kaiser’s 41,000 
S¢ heduled 
Wash 


76 


for 


a, facility rk for Meridan Corp of Chicago 
@ Strongest Tooth SaaS Absorbs Calif Company 


Structure backs is “continued refusal of Gen United Power 
I WI 
@ Freedom from 


Gullet Cracking 


@ Maintained Cutting 
Edge 
Vanadium-Alloys Talking Merger 
@ Longest Life With Metal Forming Corp 


* Cravenizing: A process, exclusive 
with Capewell, which controls the 
depth of hardness of the cutting 
edge, blending it into the back. The 1 tubing and 
result is a saw with extra tough teeth moldings. V-A stock would be 
on a flexible blade. for entire assets of Metal 
merger is approved by 
5 TYPES FOR EVERY PURPOSE stockholders company would 
Contour tint t perate under its corpor 
Cutoff lame as a division of Vanadium 
Skip Tooth 
—— Yale & Towne Sells 
Tri-Rotor Pump Business 
See Your Capewell Distributor 
Yale Lock & Hardware Div of Y&T 
sold all assets of its Tri-Roto1 
pump business at Stamford, Conn 
to a newly formed company, Tri 
Rotor Inc, which will continue man 
THE CAPEWELL MFG. CO. reg —_ wanes the =a 
Lré Mark at a new lal t nas Don’t 
HARTFORD 2, CONN. acquired at Torrington. / 


feel bad about these rejects, Martin 


og 
rigpt 


make mistakes too—I hired you.” 
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OLY VICKERS. DIRECTIONAL VALVES 


These Features 











Have 


ERR 


PROVISION FOR MANUAL SHIFT OF SPOOL 
WITH DUSTPROOF AND MOISTUREPROOF SEAL 


STANDARD CONTINUOUS DUTY SOLENOID 
(SAFETY INTERLOCK WITH COVER) 


AMPLE PORTING FOR LARGE CAPACITY 


SEALED AND CHAINED NAMEPLATE COVER 
REVERSIBLE FOR READING 


AMPLE WIRING SPACE—'" CONDUIT CONNECTIONS 
ON 2 SIDES (TERMINAL CONN. BLOCK AVAILABLE) 


GASKET OR SUBPLATE (THREADED CONN.) MOUNTING 


READILY CONVERTED FOR INTERNAL OR EXTERNAL 
PILOT PRESSURE 


PILOT SPOOL RETAINED WHEN SOLENOIDS REMOVED 


TEST CONNECTIONS 














REDUCED DOWN-TIME 
LONGER SOLENOID LIFE 
LESS MAINTENANCE 
EASIER INSTALLATION 


Vickers hydraulic 2- and 4-way valves provide the optimum 
in directional control. They are compact, versatile, and are 
designed for heavy duty, continuous and rapid cycling 
operation on all types of industrial machinery. More than a 
decade of application experience and years of research 
and development back all the valves’ features. 

Seven spool types satisfy a wide variety of circuit needs 
and operate at pressures to 3000 psi. Optional oil- 
immersed solenoids operate cooler, increasing service life 
20 to 30 times. 

Installation is simplified with ease of wiring and a mini- 
mum of piping. The valves are available for gasket or 
sub-plate mounting. Mounting position is unrestricted except 
in “no-spring” models. The optional oil-immersed solenoid 
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PRECISION GROUND SURFACES 








has a plug-in type connector and is available in all standard 
voltages. Field modification of existing units can be made 
to incorporate heavy-duty, oil-immersed solenoids. 

The valves conform to JIC Standards and are available 
in Ye" and %” direct solenoid operated models... %”, 
1%", 2", and 3” solenoid controlled pilot operated models. 
These valves cover the flow range from 1.25 gpm to 
320 gpm. 

For further information, write for Installation Drawing 
1-182412. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department yale - Detroit 32, Michigan 


Application Engineering Offices: ATLANTA « CHICAGO «+ CINCINNATI 
CLEVELAND «+ DETROIT + GRAND RAPIDS « HOUSTON + LOS ANGELES AREA 
(El Segundo) « MINNEAPOUS + NEW YORK AREA (Springfield, N.J.) + PHILADELPHIA 
AREA (Medic) « PITTSBURGH AREA (Mi. Lebanon) + PORTLAND, ORE. + ROCHESTER 
ROCKFORD + SAN FRANCISCO AREA (Berkeley) + SEATTLE + ST. LOUIS + TULSA 
WORCESTER 
FACTORIES ALSO IN AUSTRALIA, ENGLAND, GERMANY AND JAPAN 
IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto, Montreal and Vancouver 
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Field Report . 


“We had our day in at 1:25 P.M.... iiaciiiastiinat ete 
: lron Powder Plant Completion 


with th LIPE Automatic 
MAGAZINE LOADING BAR FEED”’ 


says Screw Machine Foreman Willis 1 Forbes * 


Up to six months ago, the record per-machine produc- 
tion in our department for a single io was 5760 pieces. 
Our best monthly average was 5300 pieces per day. We 
tried out a Lipe A.M.L. to feed one machine, turning at 
the same cutting speed as before. In the first full day of has acquired the A J 
operation, the A.M.L.-fed machine matched our top : ied 
monthly average by 1:25 P.M. . . . and ended the day at 
4:00 P.M. with a production of 7823 pieces! It has con- 
tinued to turn out that number daily, for six months! 
Why? The Lipe A.M.L. feeds stock continuously: No 
repeat motion for feed-outs. No down-time for changing 
feed fingers, or for remnant disposal. No cutting air — 
and when you stop cutting air, you start cutting costs. 
That's why we are now equipping our department 
throughout with Lipe A.M.L. Bar Feeds. 


WRITE OR WIRE for a FREE Lipe Sales 
Engineering estimate of production in- 
creases, savings and amortization time of 
Lipe A.M.L. Bar Feeds in your production 


*Photographer’s models and . t 
ayout. 


pseudonyms used to protect 
company identity and confi- 
dential information 


-ROLLWAY 


A ¥) t s 


You've done all the work on this report 
Medflea. I’m going to see that you get half the 


credit 
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Don’t shoot the process engineer 


..- he’s doing the best he can! 


Before you blow your top at this already harried man, reach for your 
copy of the Production Planbook and Buyer’s Guide. 


Designed as a memory booster and data organizer for today’s busy 
Metalworking production man, the Production Planbook is a veritable 
goldmine of information. With 11 thumb-indexed major sections — each 
covering an area of production or equipment—it’s your best central 
reference source for Metalworking information. 


Whether you’re looking for production information or the name of the 
manufacturer, you can bet you'll find it in the Production Planbook. 
Each major section is filled with valuable Production Nuggets—stripped- 
down summaries of actual production experiences taken from the past 
year’s issues of American Machinist. To highlight new developments, 
each section also contains a penetrating trend forecast. 


Backing all of this up is an all-inclusive Buyer’s Guide for Metalworking 
production men listing the products of over 3,000 companies (with firm 
names and addresses) classified under more than 1,600 headings. No 
matter what you are seeking, the Buyer’s Guide can give you the in- 
formation and sources of supply — in a hurry. 


ra Le 
merican Your Production Planbook is one of the most comprehensive and current 


. = 
Ys F-Tedallali-he compilations of Metalworking information that’s published. It has a 
wealth of useable data that is available nowhere else. For fast facts in 
today’s Metalworking, turn first to your 


1958 PRODUCTION PLANBOOK AND BUYER'S GUIDE ISSUE 
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American Viscose Corporation uses Scott Wipers for such jobs as wiping chips from 
milling machines and surface grinders, wiping dust from oscilloscope graticles, 
wiping hydrophil surface balances, and in spray painting of small parts. 


American Viscose likes the 


packaging, versatility and sanitation 


of Scott Wipers! 


American Viscose Corporation uses Scott Wipers in machine shop and lab- 
oratories at Marcus Hook, Pa., has preferred them for over 3 years. With 
extensive research and development facilities, working with chemicals, pre- 
cision instruments, glassware and all kinds of shop machinery this 
company demands wipers of great versatility. Scott Wipers meet the require- 
ments. They’re soft, lint-free, absorbent, strong—and disposable. Fresh from 
the box, Scott Wipers eliminate the dangers of skin irritations, cuts and 
scratches from clinging particles, and exposure to fumes from toxic chemicals 
with which wipers are often saturated here. Scott Wipers are compactly 
packaged, easily dispensed, and quickly disposable 


For complete case histories on other leading firms, 
facts and figures, call your Scott distributor. (In the 
sco T T PAPER Yellow Pages under ‘‘Paper Towels."’) Or write: Scott 


Paper Company, Dept. AM-85, Chester, Pa 


Maker of the famous Scott paper products you use 
in your home. See ‘‘Father Knows Best"’ on NBC-TV 


people 

buy 

Scott Wipers 
for 

many 


reasons: 
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NAMES IN THE NEWS... 


John A Baldinger has been elected 
a vice president of Yale & Towne 
Manufacturing C He will continue 
f the company’s 


is general Manager I tn 

Materials Handling Division. 
Arthur J Welch has been appointed 
vice president and manager 
of the Spring Division of Borg-War- 
ner Corp, Chicag He has been 


serving as vice president and assist- 


gener 
general 


ant genera] manag 


Ross L Gilmore, of the 
Superior Steel & Mall 
Co, Benton Harb is 1958-59 
president if Steel Founders’ Society 
f America. B P Hammond, Foundry 
: Mill Machinery Division of Blaw- 


irgn Ss vice presi- 


ible Castings 


Herbert A Beyer, Jr, sales manager of 
DeVlieg Machine Co, Ferndale, Mich, 
has been named vice president, sales, 
and a director of the company 
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William A Reich has been appointed 
manager of the engineering section 
of General Electric Co’s metallurgi- 
‘al products department in Detroit. 
Prior to his promotion he was man- 
ager of advance engineering special- 
izing in powder metallurgy, high- 
temp alloys, and non-ferrous casting 


I Newton Becker, vice president, op- 
erations, of American Machine & 
Metals, Inc, has been elected to the 
new post of executive vice president. 
Philip C Clarke has been elected 
vice president of AM&M and gen- 
eral manager of its new Hunter 
Spring Co Division, Lansdale, Penna. 
Mr Clarke was executive vice presi- 
dent of Hunter 


Spring, formerly a 
subsidiary. 


Joseph L Pulliam has been appointed 
sales manager of Micromatic Hone 
Corp, Detroit. He was formerly North 
Central regional manager 


chief engineer of G&L and Hypro, has been made general 


Davis Boring Tool Div. He succeeds 


George K Cassady, now general manager, field sales, for 
corporation. Walter L McCann, formerly assistant 
chief engineer, takes over Mr Wigton’s post. William M 
Ritter has been named sales manager of the Davis Div 


W Curtis Miller, a vice president of 
Allied Products Corp, Detroit, has 
been appointed to take over the gen- 
eral managership of the Richard 
Brothers die, prototype, and pressed 
metals activities, in addition to his 
present duties as manager of Plant 
4. Vice President Walter S Jakubow- 
ski has been placed in charge of 
sales, engineering, and estimating 
for all hard die operations at Plants 
2, 4, and 7. Henry Ebel has been 
appointed manager of Plant 2. 


Merle W Kremer has been appointed 
vice president, Parts Division, and 
Gerald L Moran vice president, 
Chemical and Metallurgical Divi- 
ion of Sylvania Electric Products, 
Inc, New York. 


Martin L Jacobs, past president of 
Superior Tool & Die Co, Detroit, 
has been elected executive vice 
president and general manager. 


Ralph W Burk, executive vice presi- 
dent and a director of Kearney & 
Trecker Corp, Milwaukee, has retired 
after 31 years with the company 
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NAMES 
IN THE NEWS... 


Milling Cutters End Mills Blades — Boring Tools — Arbors — Flywheels 


Robert W Eager | een appointed 
ring y Manu 


These Lovejoy Products eee eth dhogmo 
can help you Cut Costs! iladelphi at 
F X Bujold, genera] man: 


The entire line of Lovejoy Milling Cutters and Accessories is nd —— f ord Motor 
designed to aid you in getting better production at less cost. com ~ wick can denied iia 
} 


e 
If you are not now using Lovejoy products, we invite you to do president of th foundry Educa- 
n P unded 


so at first opportunity. 

Lovejoy precision-engineered tools include: nig ee a 
Inserted-tooth milling cutters (face, side, end, slotting and technol gical devel 
boring) which feature husky, forged steel housings; exclusive ress. F G Steinebach, vic« 
Lovejoy “positive-locking” blade assembly; a variety of dozens of Penton Publishing 


of models and hundreds of sizes. Me < 


&® Blades: H.S.S., Vasco Supreme and carbide. These are inter- 
changeable over a wide range of housing sizes, and Type “A” C Wesley Murray has been appointed 
face milling blades will fit any standard Lovejoy Type “A” cutter —— = Saas for Heppen- 
of 42” to 24” dia. All Lovejoy blades are carried in stock, ready pene ta r of the sales department 
for immediate shipment. Special cutters are a Lovejoy specialty. since 1953 


Co, Pittsburgh » has been a 


George C Zentz 
methods departmen 


Clearing Machine 





has nh an 
PERFORMANCE REPORT ganization 


AT H “SHEARJOY”™ cutter (with 35° lead angle) . , 
og rd . T L Mellish has been named man- 
was used recently to reduce a 11,070 Ib. casting to - : , : ‘ 
340 Th 18 ht h th | ager, parts saies, for the Construc- 
400 Ibs e cutter ran straight hours without re : : 
7 9 | tion Machinery Division of Allis- 


rinding. Cutter condition after using was excellent | ” . 
. Chalmers Manufacturing Co. He has 


Owner's comment: "This is the cutter I've been looking for i 
been promoted from the post of as- 


for a long time if we had this cutter 10 years ago, 


we would hove soved $50,000 ... it's the most impres- 


sistant manager 


ee a enennee William F Rogge has been appointed 
general manager of Aeroquip Corp’s 
Industrial Division, Van Wert, Ohio, 
and Jackson, Mich. He has been 
Catalogs — include: “Face Mill Catalog No. 31; Side Mill divisional sales manager 

Catalog No. 32; Type “S” Bulletin; Arbor Catalog No. 33; “Speed 
and Feed” Calculator. Write today for copies desired. 











Frank G Sorensen, Jr, has been ap- 
pointed plant superintendent at 
Elmes Engineering Division and 
King Machine Tool Division of 
LOVEJOY TOOL COM PANY, INC. American Steel Foundries, Cincin- 
nati, Ohio. He was formerly works 


i iel rmont, U.S.A. 
Springfie d, Ve ont, U S manager of Cincinnati Gear Co. 
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studies research, Gene 


Dr Walter R Hibbard, Jr, n 


a 


ciety [ 

Mining, 

im Engi 

conven 

rk. New vice presi- 

Dr John Chipman, professo: 
urgy, MIT 


William F Symonds, 

D Allen Manufacturing 

produce f p! 

ment has been elect 
charge of the 


icts division 


J I Ashley has 


nanager, General 


TEMPLATE 
MARKING 


E G Klein h: 


tT 


been ted president 
th, ~~ nr y . . + 
and n equipment : . ' 


ay ss Ae = * = The WIEDEMANN COORDINATOR 


takes the high cost out of producing templates, 

drill jigs, simple fixtures and other precision 

work in flat sheet metal or plate. Holes are lo- 

William T Snebold cated and drilled to +.002-in. with no accumu- 
vice president and i 2 
Hycon Mfg C sadena, Ci if In rapid sequence, each hole is located to 


eT 


lative error. 


X and Y dimensions using optical scanners, 
and drilled from beneath the sheet through a 


OBITUARIES carbide guide bushing. 
. Dimensions ore set to .0005- With the new Wiedemann Coordinator, -_ 


Sheldon K Towson, president of E in. with optical scanner. Fine : i. 
Electric C acenlineed edjvetment centers magnified curately drilled work is produced in a fraction 


ecole gredvation between ref of the time normally required. Time consuming 
erence marks for occurate lo- 2 : 
cations. manual layout is completely eliminated. Tem- 


well-Parker 


Edward R Sloat. 7 ; oma plates are produced on a machine specifically 
f > Sloat Machi ‘o. i‘ designed for template making—without inter- 


president of the 
Detroit, died April 5 Fo : fering with work schedules on production 
equipment. 

Get the facts about the 
WIEDEMANN COORDINATOR 
Write today for Bulletin C. 
HICKS COORDINATOR DIVISION 
WIlLEDEMANN 


George R Haskins, 39 president yf Carbide bushing eseures ac- MACHINE COMPANY 
R G Haskins Co, Chicago manufac- curate drill orientation. TURRET PUNCH PRESSES 


f machine tools, died April 7 


Cook, 68, re 
f Hunter 


turer 


4217 Wissahickon Ave. Philadelphia 32, Pa. 
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one operator a ~ i = . American Machinist 
runs several ~ j= = Editorial Reprints 


How to Work Steel—a compendium 


machines ¥ of methods for working steel into de- 


sired shapes—50¢ 


How to Work Non-Ferrous Metals— 

: J ? ; a reference work bringing together in 
ae a = one place the known methods of work 
ing non-ferrous metals including the 
newer metals developments—50¢ 


How to Machine Gray and Nodular 
lron—a practical guide to the machin 
ing of cast iron to get the required 
quantity and quality at the minimum 
cost—35¢ 


Disaster Controil—many of nature's 
phenomena are capable of interrupting 
production; guarding against these oc 
currences and procedures to follow 


itomittzally ° after they strike, is the topic of this Civil 
Point Bolts and Cap Screws Defense award-winning Special Report— 
50: 

on ECONOMY h inti . 

© ee fed pointing machines How to Cut-Off Metals tailoring 

standard mill shapes to shop-usable 

sizes is Metalworking’ most common 

endeavor operation. This report shows how to per 
Increased production rates with reduced machining costs have transpired form the cut-off operation most eco- 

} nomically—25¢ 
with the development of new machines 


For more than 42 years, the Economy line of second operation machines has 
met with ever increasing acceptance by monufacturers in many fields of 


How to Find Money for Your Busi- 
ness—when investment dollars are lim 
ited, growth is limited. Methods of 
financing and sources of money are thor 
oughly discussed in this report—25¢ 


The Automatic Pointers are available in two sizes — Type 3300 for uniformly 
pointing bolts and screws to 4s” diameter and 34" to 3'2" in length, the Type 
4600 for pointing bolts and cop screws, '«" to 24 diameter ond 1” to 6” in 
length. A single machine will handle all types of points on many types of bolts 
ond cop screws 

Production rates of the T ry infinite from 200 : 

Type 3300 vory ely from 2000 to 6000 finished How Good are Ceramic Tools?— 
ports per hour and on the Type 4600 from 1800 to 5400 per hour report of exhaustive tests of cemented 

Also available is the Type “P’’ Semi-Automatic Pointing Machine for pointing oxide cutting tools on a variety of ma 
bolts, cop screws, studs and rods ‘4 to 119" diameter, 5’ or more in length chines and operations to determine best 
Production rates up to 2000 pieces per hour make it a valuable secondary mo feeds and speeds—35¢ 
chine for short runs 
ic Functions—The four simple 

onsult ECONOMY on low cost, high production Bolt and Screw Pointing soe a : 
euisatintn logic functions that provide control de 
cisions im automatic operation, written 


THE ECONOMY LINE for the man in the shop—25¢ 
Automatic Shaving Machines Automatic Pointing Machines 
Automatic Pginting & Shaving Machines emi-automatic Pointing Machines How to Make Sandwich — cutting 
Automatic Pointing & Threading Machines forming and assembling the new honey 
Double End Automatic Pointing Machines comb structures, drawn from the ex 
perience of major fabricators—50¢ 


Automatic Assembly — machines to 

WILLOUGHBY, OHIO save about two-thirds the cost of as- 

sembling small and medium size prod- 

Designers and Manufacturers of ucts — what's available now, what's 
Secondary Operation Machines since 1915 needed in future—30¢ 


A complete list of available AMERICAN 
MACHINIST Editorial Reprints will be 
sent on request 





THE IMPROVED 


LINLEY JIG BORER 


Maximum Utility ... At Less Cost! 


To order any of the above, list titles of 
reprints wanted, quantity of each, and 
enclose payment by check, money order 
or stamps 

Indispensable for the types of work that confront busy tool 
and mode! rooms. Accurate to a high degree yet simple and 
fast to operate, Linley Borers are low in initial cost, high in 
productivity; a truly versatile machine for al! small part pre 
cision jig boring. Installed in your shop they will release cost 
lier large capacity borers for heavier types of work. Table size 
7” x 17%" — table travel: 6" x 10 


Readers’ Service Department 
American Machinist 
330 W. 42nd Street 

LINLEY BROTHERS CO. New York 36, N. Y. 


664 STATE ST. EXT. . BRIDGEPORT 1, CONN. 


Complete specifications sent promptly on request 


vVvvvvvvVvVvVvVYYyY 
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ANTISEP 


& ees i ai > Ded 





the all-purpose water-soluble cutting base 


Water is the fastest, cheapest coolant in the world 


ANTISEP 














In machining, water will carry heat away from tools 


and work much faster than any straight cutting oil 
But water lacks other needed properties. That's where 
ANTISEP works its magic 

As little as 3°) of this fortified all-purpose base 
added to water produces the finest cutting fluid 
money can buy. It combines high film strength with 
extra lubricity and anti-welding properties. Its anti- 
septic qualities protect workers and eliminate ob- 


ANTISEP all-purpose cutting base 


...4 product of 
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makes water work wonders for you! 


gallon in the machine, ANTISEP gives you longer tool 
life, higher quality work, and stepped-up production. 

Ask to see the proof of ANTISEP’s performance in 
metalworking plants—the Houghton Man has plenty 
to show you. A test can be arranged at your con- 
venience. Just write to E. F. Houghton & Co., 303 W. 
Lehigh Ave., Philadelphia 33, Pa. 


Ready to give you 
on-the-job service... 
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LEMPCO STYLE ‘Mi’ and ‘‘L’’ DIE SETS 
DON'T 


BALL-BEARING AAISS 
eee 
ANTI-FRICTION 
PIN BUSHINGS 
American Machinist's news 
pages ... Spot News... 
Washington . . . Detroit. . . 


EASIEST AND FASTEST 


ALL-STEEL TO ASSEMBLE 


OR DISASSEMBLE sulized reports on these vital 


DIE SETS AT THE PRICE OF suitiate. sit: iniaiaiie 
CAST IRON i What's Ahead in Metalwork 


PRECISE ALIGNMENT ing and Business . . . con- 
FOR MILLIONS 
OF STROKES 


Machine Tools . . . for cap- 








densed economic reports to 
help production planning; 
Burnham Finney’s editorials; 


News Report, Field Report, 
ZERO MAINTENANCE; ews Report, Field Repo 


rey Thal] Bel 19433 and Foreign Report . . . giv- 
AT GRINDING TIME ing you complete news cover- 


Bali-Bearthe Die Sets, includes 


age of Metalworking in addi- 


new low-priced a//-steel sets, Style 
“M” and “L”, at the price level tion to the up-to-date techni- 
of friction-type cast iron die sets. 


cal articles and Special Re- 


Better write TODAY for New INDUSTRIAL, IN. 


Low Prices! OUNHAM RD. BEDFORD OHIO ports on new developments 


WHERE QUALITY CONTROLS! found in every issue. Keep “in 


the swim” with American 


RANDALL and STICKNEY Machinist's news pages. 
Dial Gauges and Indicators 


are accurate, reliable and built to stand 
hard usage. 

Model “C 50 B” has a 2%” — — 2 
eter, balanced dial 0-25-0 with .0005” 

graduations, 4%” range and movable dia) American 
easily set at sero. 

The cases on all R. & S. Gauges are made 


from sturdy castings. The case and plate ee 
are two separate units so that repairs 
can be made easily. a inis 


This style instrument can be furnished 
with various dials, graduations and 


ranges, in both English and Metric. There 330 Ww. 42nd Si. 


is an R. & S. Gauge for practically every 
. Write for circulars describing 


our complete line. 
FRANK B. RANDALL CO., INC. New York 36, N. Y. 
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You Get Better Performance 


and Greater Economy .. . with 
PITTSBURGH 
BRUSHING TOOLS! 


For almost every brushing job 
there ts usually one combination 
gives the best results 
Pittsburgh has been satisfac 
supplying industry for 
1any vears with a wide selection 
f brush types, diameters, speeds 
nd filaments that give superior 


performance with low cost 


e No matter what kind of work to 
you do, when you need brushes 
| on Pittsburgh. Our long 


experience in designing and 


olden bich euailie teaiins Get those tough special design jobs off to Colum- 

or every need can save bus Die-Tool for quick action. An outstanding engineer- 

: —— ee ing staff backed by 50 years of Company experience can 
Company, Brush Division make tough jobs look easy. 

a omg r+ ep ge rick Whether it’s special fools, jigs, fixtures or even 

special machinery, you'll find that CDT can build them 

better, faster and more economically. That’s why so many 


of the nation’s leading manufacturers regularly avail 


themselves of the specialized services of Columbus Die- 
Tool. 
‘ , a“ Perhaps we can solve your tooling problem and 
’ help you make your product. . . better, for less. 
a 
2 
—-” PITTSBURGH Columbus Die Fool 


BRUSHES AND MACHINE COMPANY 


9. ©. BOX 750 © COLUMBUS, OHIO 
sy eo oF ser ‘ce roe Seventy rive veares SSTABLISHED 1906 


Fle TS) 
= op eer 
=~ Ml ca Designers and manufacturers of JIGS @ FIXTURES e SPECIAL TOOLS @ 


UNITS FOR MACHINE TOOLS ¢ also Builders of Machine Tools Completé 
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...Our Key To Your Quality 


Q) - 
— 
NOY ji 

ry 2° 


Diameter Thickness 


I“teo8"” -- ’ 
1"to 4” --— 006 


Spacers are supplied 
as needed 


BURBANK INDIANAPOLIS PHOENIX 

CHICAGO MILWAUKEE PITTSBURGH 
CLEVELAND NEW YORK CITY PROVIDENCE 

DAYTON PHILADELPHIA ROCHESTER 

DETROIT MONTREAL ST. LOUIS 
HACKENSACK WESTBURY, L.1 
5-7 





PRODUCTION 
METHODS 
at GRAFLEX 


Here are details of unique preci- 


new 1958 
TALOG P 
CA aera 


sion production methods at Gra- 
Inc., Rochester. An American 
20 


pages, illustrated, 25 cents a copy. 


flex 


Machinist Special Report. 


92 
TIME SAVERS 
FOR TOOL MAKERS 


READER SERVICE DEPT. 


American Machinist 
McGraw-Hill Building 
New York 36, N. Y. 


net 


MONTGOMERY a co., > 
78 Txhenor Lone Nework 2,6 1 Bigelo 
MAL READER SERV CE CARD TOOAY 


or your COPY 














Cut die design work in 
HALF on many jobs! 


. Save time with these hen- 
dreds of successful de 
signs for cold presswork- 
Ing 

Th r +i w i le 


DIE DESIGN 
HANDBOOK 


American Society of Tool Engineers 


FRANK W. WILSON 
Editor-in-Chief 
768 pages, 6x9, 

695 illustrations, $14.50 

| Available on terms 











7 HIS practical reference book 
analysis . ‘ en. 
materials, and proved die designs for « 


f sheet meta ressw king 


The Handbook puts at your fingertips essentia 


> Solves your design problems quickly 
and effectively! 


> Puts a mine of factual, proven design 
deta in your hands! 


graphs, and illustrations 
in concise easily acces- 

Handbook brings you 
organized 


Hundreds of tables, 
ir rtant data 
This 


give y 
ible forn practica 
design practice wel 


reference and use 


current best die 


for your speedy 


10 DAYS’ FREE TRIAL 


McGraw-Hill Book Ce.. 
Dept. FA-5-5-58, 327 W. 4ist St 
New York 36. N.Y 


Send me the ASTE DIE DESIGN HANDBOOK 
for 10 days’ examination om approval In 10 days, | 
will remit $4.50, them $5.00 « month unti!] $14.50 
is paid. Otherwise I will return handbook postpaid 


| 


| 


Name 


City 


Company 


| 
| 
| 
| 
| 
| 
| 
| | (PRINT) 
| 
| 
| 
| 


Position . 
For price and terme outside U.S. 


write McGraw-Hill Int'l, N.Y.C. FA-5-5-58 
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nl 


NOW... 


Inventory Saving, Cost Saving AO R-2000 Series 
Respirator 


Yes, with the addition of the NEW R-35* Cartridge (and other car- 
*Recommended for exposures to low 


. —_ oe >_9 - ' sakly eo certe , : : 

tridges and filters), the AO R-2000 can be quickly converted to one of concentrations of All Dusts not sig- 
nine respirators for protection against a multitude of dust, gas and vapor nificantly more toxic than lead and 
hazards — singly or in combination. Organic Vapors simultaneously. 
Your nearest American Optical Safety 
Products Representative can supply you, 
: snail Always insist on & trademarked safety 
American \®). Optical products. 


COMPANY 


is keep workers 
efficient, 
SAFETY PROOUCTS DIVISION SOUTHBRIDGE, MASSACHUSETTS 

Branches in Principal Cities 
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‘MORE ORDERS’ ISN'T 
TO TODAY'S 


TOP TOOLING will squeeze more profit 
from your present production 


When orders are plentiful, and profits acceptable, 
there is little pressure to examine new or improved 
tools or methods. Now, that the cry for more 
orders has gone out, alert tool engineers are taking 
a close look at every opportunity to increase profits 
from existing business. 

Leading tool engineers know that the metal- 
working industry annually 
dollars through improper tools and 
These losses have often been tole 
pressures to “get the work out” and they have 
been hidden by sheer volume of production. But 
it’s time to make certain that maximum profits are 
squeezed from every order. Now is the time to 


loses 
techniques 


= phooge. 





~~ A FARM IMPLEMENT PLANT: 


A dy by an Agricultural 
t c ts for moa > nine 
wed the 


TOP TOO 








FROM AN AUTOMOTIVE PLANT: 


Kennametal! Tc ; outperformed 
on 16 oper to provide annua 
than $60,000 
Before Top Tooling: Tool cost per hour $12.825 
per 50-week year — $78,450.00 
Tool cost per hour — $2.915 
per 50-week year — $17,492.40 
Yearly Savings over $60,000.00 
bi ~. 
4% . ; 


Mya? 
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thousands of 


rated because of 





throw out the old, the outmoded tooling that re- 
quires large investments in inventories and costly 
regrinding. It’s time to TOP TOOL, which means 
getting the right tool on every job... on every 
machine in the line. 

The reports below are factual proof of how Top 
Tooling with Kendex ‘““Throw-Away” Insert Type 
Tools and Kennametal Tooling Service saved money 
for well-known manufacturers in four different 
industries. There is every reason to believe that 
your plant, your machining operations, offer similar 
opportunities. Find out today. Call your Kenna- 
metal Representative, or write KENNAMETAL INC., 
Latrobe, Pennsylvania. 


WOOL proof... 


q FROM A GEAR MANUFACTURER: 


The t of Kendex “Throw-Away 


sch 











FROM AN AIRCRAFT MANUFACTURER: 
Cost of machining 100 pieces each on 25 
reduced 76% and downtime was cut 90 
craft Manufacturer by adopting the Kennameta 
Tooling plan. 

Before Top Tooling 

After Top Toolinc 





It costs less to do more when 





you tool up with KENNAMETAL 
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THE ONLY ANSWER 
~ PROFIT PROBLEMS 





3 Ways KENNAMETAL can help youTOP TOOL every job 


@ With Kennametal Tooling Service 
KENNAMETAL To compete profitably in today’s markets calls for tooling adaptable to 


a wide range of operations for machining even the most difficult alloys, 
at ever higher re, and to ever closer tolerances. 

Helping you get the right tools for machining at a profit on every job 
is the Number 1 assignment of your Kennametal Representative. Your 
knowledge of the shop and job requirements, plus his thorough knowl- 
edge of Kennametal Tooling, add up to give you Top Tooling that pays 


off in profit. 





® With the Right Grade for Every Job ee 


Grade Selection System 
‘ Study has established your exact For the ultimate in per- nny 
uirements—the comprehensive Kennametal line will formance on specific jobs, 
rovide a time-tested grade for each job, with no com Group II provides a selec- 
properties-—on quality or on performance : tion of grades tailored for 

purpose needs can be satisfied from Kenna specialized operations 
Group I, which was recently expanded by the for today’s high alloy ma- 
K4H and K2S. By moving these terials, closer tolerances, 
issed as “premium,” into the Gen- and higher cutting speeds. 
umetal now provides a sele« Of prime importance to every user is the fact that 











ible for a wide variety « Kennametal grades, in both Group I and Group II, 


o further saving offer utmost consistency in quality, and are backed 
with proven reserves of strength and serviceability. 


costs 


€ With the Right Tool for Every Operation 


Spearheaded by the Kendex design, Kennametal not only offers the most 
complete line of standard toolholders on the market but continues to pioneer 
in specialized tooling. A few adaptations of the Kendex turnover, “‘throw- 
away” insert principle are shown at the left. The production-boosting, cost- 
cutting, job-simplifying advantages of the Kendex design can be adapted to 
practically any machining operation. However, Standard Kendex Tools, 
available in 42 holder styles and 222 tools, meet requirements on most opera- 
tions . . . on older machines as well as on the newer automatic cycling types. 
But when Top Tooling requires a “‘special’’— Kennametal is ready to make it. 

Let your Kennametal Tool Engineer help you plan a Top Tooling program 
around Kendex . . . the tooling that will help you squeeze more profit from 
every job. Give him a call, or write KENNAMETAL INnc., Latrobe, Pa. 


INDUSTRY AND \A 


—s>) : ¢ P = ) 4 ae D 
y A ow eS 
MINING, METAL AND WOODWORKING TOOLS Oo ye rr) ENNA iy E TAL ~ a CORROSION RESISTANT Ses 
po ; Ta) ArT} 


f > 
x 


eu Oitners in Progress 
PERCUSSION ANO iMPACT "PARTS 


’ } ATT 
WEAR AND HEAT-RESISTANT PARTS 
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Another versatile production process 
engineered and developed by Verson 


To achieve a more efficient, more flexible metal- 
working plant, Lobdell-Emery Mfg. Co., Alma, 
Michigan, recently installed these four Verson 250 
ton eccentric presses. 

Used as individual units, the machines are em- 
ployed for blanking, drawing and forming operations 
on a variety of parts. In operation as a production 
process, the four units are utilized for the fabri- 
cation of station wagon panels. Primary production 


A Verson Press for every job from 60 tons up. 


is on seat backs and cushions and floor panels for a 
major automotive manufacturer. 

The four machines are identical. Each has a ca- 
pacity of 250 tons with slide and bolster area meas- 
uring 48" x 96". Operating speed is 25 SPM. 

If versatility of operation is one of your aims... 
and more profitable production essential, look into 
the Verson concept . . . ““Anyone can build a press 
... Verson builds production processes.” 


ou ; ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 
Ve SONn- VERSON ALLSTEEL PRESS CO. 
9316 S. KENWOOD AVENUE, CHICAGO 19 NO!IS © 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES * TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 
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This valve 
gets a leak-proof seal 
from a 
Blanchard Surface Grinder 


“The Blanchard Surface Grinder is one of the most 
important improvements in our modernization program.” 
This report comes from the Commercial Refrigeration 
Division of Bendix-Westinghouse Automotive Air Brake 
Company makers of power and condensing units 


for refrigeration equipment. 





The Blanchard No.18 Surface Grinder putsa surface of 5 microinches or better on Bendix-Westinghouse valves at the rate of 75 pieces an hour. 


A Blanchard Model 18 Surface Grinder is used to finish 
grind valve plates used in Bendix-Westinghouse electric 
refrigeration compressors. They say: “This operation is 
very important, because —with a surface finish of five micro 
inches or better —we get a perfect seal on our gaskets 
and valves, eliminating the possibility of leakage.” 

Is there room for improvement in your surface 


grinding? For best results... 


W e tode fo o free copy of “Work done o he 
PUT IT ON THE BLANCHARD Btonchand * Gfah edition, it The tie of iinehaall 


Surface Grinding,” fourth edition. 


THE BLANCHARD MACHINE COMPANY 


64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 
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HE WAS too weak to speak... 
Sihis child of eight. But the words 
were plain to see in her eyes: 

“Can't you make me well 
again, Doctor?” 

It’s terribly hard .. . even fora 
doctor who sees tragedy enough .. . 
to watch a child fade from the sun- 
light of life—a victim of cancer. 

We had succeeded in prolonging 


} 


her life by many months—thanks 


to recent advances in the treatment 
of leukemia. 

But that’s not enough! Cancer is 
a disease that ranks today as the 
Number 1 disease-killer of children. 
We can... we must... find ways 
to battle it, and win over it 

Research, supported by the 
American Cancer Society, is striv- 
ing tirelessly towards that goal. 


Let's give ... boldly, generously 


I watched 
a child die 
of cancer 


AMERICAN 
CANCER 
SOCIETY 


to the American Cancer Society 
Crusade . . . and help eliminate this 
mortal enemy which will take the 
lives of more than 250,000 Ameri 
cans this year alone. 

Send your gift to CANCER in 


care of your local post office. 
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" HARDNESS TESTERS 
WORLD'S STANDARD OF ACCURACY 


ACCO 


UIPMENT for EVERY 


Hardness Testing 
Requirement 


No matter what your hardness testing requirements are, there’s 
i WILSON “ROCKWELL” instrument to do the job. Choose from 


this « omplete selection of hardness testers 


Twintester 


OCKWELI for most hardness testing functions 


for extremely shallow indentations 
ntester—combines functions of ‘"ROCKWELL”’ and “ROCK- 
WELL’ Superficial testers 
Semi-Automat nanu fee ind Fully Automati for auto- 
matically classifying tested pieces as CORRECT, TOO HARD, or 


TOO SOFT—at test rates up to 1000 pieces per hour 


Special Machir for testing large objects, obtaining internal 
readings, and other unusual applications 

ALL WILSON “"RGCKWELL” hardness testers provide 
these advantages: 


Accurate performance—precision built, with exact calibration, 
for consistently correct results Superficial 


tfe—durable as a machine tool 


n—even an unskilled operator can get perfect 
ll controls conveniently grouped 
1aintenance—interchangeable mechanisms, with spindles 
mounted on oil-less bearings 


DIAMOND "BRALE” PENETRATORS 
for perfect testing every time 


A perfect diamor enetrator is essent oa rate 


testing. Since one po ‘ hardness on > ROCKWELI 
represents only SU mull n tf an inch ¢ penet 


nths on a Superficial th 


it e issure thi 


hardness testing every tin 


A COMPLETE LIBRARY of Helpfui information 


\ wide variety of bulletins tells about hardness tes 

and describes the many instruments, accessories, 
services Wilson offers. Write for your choice 
DH-325—WILSON “ROCKWELL” Hardness Testers ¢e 
DH-326—“ROCKWELL” Superficial Hardness Testers 
e TT-58—"ROCKWELL” Twintester e DH-327—Special 
“ROCKWELL” Testers, including Automatic and Semi- 
Automatic models e DH-328—TuKON Tester, for pre- 
cision MICRO and MACRO testing 


TUKON Tester 
for MICRO and 
MACRO testing 


MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 
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HAMILTON 
SUPER SENSITIVE, SMALL-HOLE ~ 


p 























U 


DRILLING MACHINES 
oe 


SINGLE OR MULTIPLE SPINDLES 


° f 
CT the imest — | you do 
l ( 


@ VARIOUS CAPACITIES @ WIDE RANGE OF 


CLEARANCES @ VARIABLE SPINDLE SPEEDS @ COMPANION TAPPING MACHINES 


“standard” accuracy. 





Designed and built to master 
the heart-breaking jobs 
which are so often attempted 
on drilling machines of 


YOu 


will want full information! 
WE WILL SUPPLY IT 


FREE 


ask for 
BULLETIN No. 2467 


ADDRESS 











THE HAMILTON TOOL COMPANY 
830 South Ninth Street 
HAMILTON, OHIO 








REPRESENTED IN CANADA BY 
Sykes Tool Corporation, Ltd., Georgetown, Ontario 
Sykes Tool Corporation, Ltd., 4950 Queen Mary Road, Montreal 











Less than a dime a week ... BRINGS 
American Machinist 
Right to your home—FOR KEEPS! 


27 big, timely, informative issues a year for only $5. (Canada $7) 


Write to: Circulation Dept., American Machinist, 
330 W. 42nd St., New York 36, N. Y. 


Send no money now—we'll bill later. 
State name, address, title, company, product mf’r'd. 
and approx. number of employees. 








Complicated problems disappear as easily 
as routine questions of design and practice 
when you consult this new outstanding en 
gineers’ guide. Check your methods against 
today’s best accepted practice, as reflected 
in the 16 completely revised and modern 
ized sections of Marks’ Handbook. It covers 
every branch of mechanical engineering 
from aeronautics to mechanical refrigera 
tion, from power genera- 

tien to welding, from 

metal-cutting machines to 

hoisting and conveying— 

prowiding amswers to 

thousands of questions of 

ewery type. 


Completely Revised Sth Edition 


MARKS' 
MECHANICAL 
ENGINEERS’ 
HANDBOOK 


Edited by 
LIONEL S. MARKS 


Gorden MeKay Prof. of Mech 
Engr.. Emeritus, Harvard 
University 
Sth Edition, 2236 pages, 6 x 9. 
approximately 2000 illustrations, $16.50 














@ New 6 x 9 page size (formerly 4% x 7) per 
mits an increase of about 10% in the text 
without increasing the number of pages, and « 
larger type size to assure you of good legibility 
The book's illustrations and graphs have been 
similarly enlarged 


@ The index, more detailed than ever before 

ntains over 12,000 entries in this edition, and 
again is one of the fullest and most useful to be 
found in technieal books 


@ Over 100 contributors, each a specialist in 
his field, bring you up to date with recent ad- 
vances made in mechanical engineering theory 
processes, mat . and power. 


@ 2236 pages of descriptions, data and diagrams 
help you solve today’s problems of design and 
practice. 


10 DAYS’ TRIAL—EASY TERMS 


McGRAW-HILL BOOK CO., Ince 

330 W. 42nd St.. New York 36 

Send me Marks MECHANICAL ENGINEERS 
HANDBOOK, Sth Edition. for 10 days’ exnminatior 
» approval. In 10 days I will remit $3.00. plus few 
sents for delivery. and $3.00 monthly until $16.50 is 
pald, or return book postpaid 

PRINT) 

Name 





meld aaliare 
Aluminum 


...-some tips 
tome -t-\4- Me iles|-me-lale Mmm 2: t-) 1 


There’s no special trick to working aluminum. It’s Normally, you can blank aluminum on con- 
a light, easily workable metal that requires no ventional tools, unless your production is small. 
“babying”’, no special equipment to draw, and In this case, you can use continental or steel rule 
often, less power. Here are tips to make your alu- type dies. The shearing edges of blanking tools 
minum-forming more efficient, more effective: and the metal should be kept well lubricated. 
SHEARING AND SLITTING ae oe shearing strength requires a 
Use the same methods to shear and slit aluminum Shearing energy for blanking can be determined 
allovs as for any other metals. Guillotine shearing with the formula given above. You can figure 
calls for certain pre ns, however blanking pressures with the following formula, 
1. Fa \ld-down pads with rubber or other mat based on using flat punches and dies: 
do 5 at mes n " wf Lts 


2 Pas "i Sev : ; 00 Maximum blanking pressure, tons 


L is length of cutting edge, inches 
t is thickness of 


material, inches 

S is ultimate shear strength of material, lb. per sq. in 

As mentioned above, blanking pressures can be 
reduced by angle-grinding punches or dies. These 
pressures can be figured with this formula: 

Lts 

000 X 

C} 


Sh is amount « 


terial. PIERCING 
The procedure outlined above for blanking, ap- 
SUTTER KNIFE plies to piercing aluminum too—except tor punch 
- and die clearances. Keep piercing and perforating 


4 | ° learances a bare minimum. We suggest that d 
RUBBER FACE a ' cle ira ree : toa ire minimum. uggest th le 
Q --4 | STOCK > 
ot 
ey 


HOLD DOWN 


UPPER BLADE j 


ize 0e punch size Plus O of metai Micrkness. 


STOCK VA some 
| evecare 4 — end co Provide enough die relief at least 0.75 tor 
[A y a quick “get-away” of punchings. If you try to 
44 , } meetin pierce holes smaller in diameter than the metal 
rower sane 44 thickness, you're likely to break a lot of punches. 
4a You can get smooth sheared edges on small pierced 
SHEAR SETUP SLITTER SETUP holes, like reamed holes, if you pre-pierce slightly 
. under-size, then “‘shave’’ to the required finished 
BLANKING size with angle-ground punches 
Except for punch an » clearances, the blanking , a vas eee a 
as for any other met 
irances are closely related to the 
ar strength of the metal. The table below can 
» used to deter . i P umur } n vou 7 ed phone bool 
various material strengths rwrite Key? et mpany, P.O. Box 1800-JJ, 


BLANKING TOOL CLEARANCES 


Shear Strength, PS! Die Size 


Up to 10,0 Pp 

10,0 to 12,000 P 

12,000 to 15,00¢ 

15,000 to 18,000 Siz ~ 
5 Ox to 24.000 } 16t 4 

bo poe to 3 a p , ot 1 | | The Finest Products 
30,000 and Up 


7 : _ Pune size 18t Sed Made with Aluminum 
Punches used for blanking aluminum may be 
of annealed tool steel; dies, of hardened tool steel. are made with 
Surfaces of both should be ground. You can reduce & 
press loads by angle-grinding the die or punch- : REYNOLDS ALUMINUM 
face. If the blank is to be kept flat, angle-grind die: A.. . 
if material is to be flat, angle-grind punch. Mount 
blanking tools on guide pin die sets 


Watch Reynolds All-Family Television Program ‘‘DISNEYLAND"’, ABC-TV. 
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To any town thinking of 
drinking sea water— 


Combining the Land & Marine activities of 


RICHARDSONS, WESTGARTH 4&4 CO. LTD WALLSEND, NORTHUMBERLAND, ENGLAND 


WESTCOTT 
CHUCK 


Top Quality Chucks 
Since 1872 
HEADQUARTERS 
for SPECIALIZED 
CHUCKING PROBLEMS 


@ Engineering Know-How 
@ Complete Facilities 


Precision Standards 


- 
@ Ship from Stock 
. 


Satisfaction Guaranteed 


SEND for FREE CATALOG 


Sold by Industrial Distributors, Coast to Coast 


ONEIDA MACHINE TOOL 


CORPORATION 


400 E. WALNUT STREET + ONEIDA, N. Y. 





For fixed” fastenings or 
“hard-to-reach” assemblies 
USE q 


GRIPCO 
CLINCH NUTS 


WITH THE EXCLUSIVE 
HEX ON HEX 
—_—_———_ 

FEATURE 


TYPICAL APPLICATIONS 


AUTOMATIC WASHER 
FoR LEG 
LEVELING 
and 
— 
| ON ALL 
n hey APPLIANCES 
clinched solid for a rigid Bair ition 
or staked in with a six point staking 
punch for a floating effect. This takes 
care of misalignment and creates an 
easier application of the bolt. Gripco 
Clinch Nuts can be clinched or staked 
with hydraulic or air equipment. Full 
details available write for sample s 


TRACTOR . 4 


and data sheet today 


AUTOMOBILE 
FRAMES 


NUT company 
102 Broad St. 
South Whitley, Ind. 
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DOES YOUR ” 
FORGING 
HAMMER | i 


| HAVE | 


For 1/3 cost—step up to new-hammer ssaiaitaianiaiiainans 
with ERIE FOUNDRY REBUILDING SERVICE 


Erie Foundry Rebuilding Service will disassemble and inspect 
your hammer, re-machine worn surfaces, true bearings, replace 
broken parts. Then we re-assemble and test your hammer be- 
fore returning it. It will operate like a new machine 

You can trust Erie Foundry Factory Rebuilding Service 
over 60 years of leadership in building forging hammers stands 
behind our revitalizing work 

Regardless of make, and regardless of condition, send your 


tired, worn forging hammer “home” to Erie. Please write ERIE FOUNDRY CO., ERIE 4, PA. 


Greatest name in forging hammers since 1895 
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American Machinist 
MR147 horizontal, hydraulic feed boring 
machine for boring cam and crank lines 


and facing both sides of center main bear- 
ing in 12 and 16-cylinder locomotive 4 t Ww k 
Diesel engine blocks. e ow 0 0 r 


NOW—This 128-Page 
Special Report Is 
Available In 
Reprint Form 


The supply is limited, but there is 
still time for you to order com 
piete copies of this remarkabie re 
port. If you saw the How to Work 
Steel section in your 1955 Produc 
tion PLANBOOK issue of Ameri 
can Machinist you know every 
production executive and engi- 
neer in your shop can make prof- 


table use of the information if 


Fixture of MR147 machine with .12-cyl- 
nder block and boring bars in working Nowhere else can you find so 
position. Cam bars run in hydraulic 

. ; e nea much up-to-date and concise data 
powered bushings which are retracted 


when loading fixture 


2ach type of steel, its prop- 


eile’ erties, and the best techniques for 


working methods. Most of this 
PRODUCTION eee EFFICIENCY. ee SAVINGS nformation, you may recall, is 


what often is cal ed handbook 


Over 57 years of 
poco: Yaw data—standard and accepted pro 
i ; ; sans Engineering ex- 
Straight Line Multi-Drilling perience is at cedures. But How to Work Stee! 
Adjustable Spindle Drilling your service ; ona diane . all 
Vertical and Way-Type Fixed Center + nee yom ous ore current an any ! 
Drilling, Boring and Tapping icular problem. on And this report gives you 


Transter-Type and Special Machines > s you want fast. An easy- 


Multi-Spindie Boring 


Use on ee Single and Multi-Spindie Honing 

designe 

Machine Tool for sech 
job 


>) ! C lle ndex classifies the heat- 


treat ng, mach ning form ng, and 


MOLINE TOOL COMPANY feraing, cs well os Ralahing matt 


REPRESENTATIVES (IN PRINCIPAL CITIES 


f in . 
100 20TH STREET - MOLINE, ILLINOIS ods, for each important type of 


Metalworking’s basic material: 
cast iron, cast, wrought, stainless, 
and tool steel. In addition, these 
operations are illustroted pro- 
fusely with invaluable graphs, dia- 
grams and tables. 








For prompt, personal service, 
place your order today for one or 
more copies. $.50 each. 


READER SERVICE DEPT. 


American Machinist 
McGRAW-HILL BUILDING 





FOUNDRY & MACHINE CO. NEW YORK 36, N. Y. 


NORTHFIELD, MINNESOTA, U.S.A 

















American Machinist - May 5, 1958 





CAN CUT 
PRODUCT COSTS 
WITH HARTFORD 
POWER UNITS Versatile Air Hydraulic 


Drill Units for quick change of 
set-ups, rapid operation 


Positive Fast Lead 
Screw Tapping 
Units, cartridge and 
gecrec 
treme accuracy and heovy 


duty multiple spindle work. 


Powerful 
Way Type Hydraulic Feed 
Units up th “Balanced 
Thrust", rigid \ quick traverse, long travel 
on hordened or high production multiple 


spindle work 


Remember, too, you can keep your tool ng cost low by using 
Hartford “off-the-shelf machine components — bases, columns 
and adapters. 


¥ Check the type that will reduce your manufacturing costs 
Write today for full information and name of our nearest 
field man—oa specialist in low cost production techniques 


THE HARTFORD SPECIAL MACHINERY COMPANY 
MACHINE TOOL DIVISION 
2825 HOMESTEAD AVENUE, HARTFORD 12, CONN. 
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QVER'2500 SAVED ““=uicmasc 


DOES ALL OF THESE OPERATIONS 


” 





on 4 stamping jobs with 


WHISTLER MAGNA-DIES 


NSIDE SQUARE CUTT 








RREGULAR 
OR FREEHAND 


JOGGLING 


ASS 
i “\CN] (UI 
Custom Die 25 ft ; — 
! | SLOT CUTTING FLANGING 


Orig. Magna Die 
| SAVINGS 
a |) #% CUTS MILD STEEL UP TO ''/,, 


e ma nats ure to save &s * 
. 1) mater ? lem 4 
Vl aii shieaiCi a4 wi ‘ ¥ s 
r i + ‘ 





NIBBLING 








4 Write for free catalog on Metalworking Ideos 


| 
1 AMERICAN PULLMAX CO., INC. 


Custom Die... $1100" | Custom Die..... $1040 | Custom Bie... $1089 955 W. Altgeld St.. Cricago 14, Ninos 
Magna-Die Parts. 390 Magna-Die Parts. 247 Magna-Die Parts. 164 


SAVINGS $710 SAVINGS $793 SAVINGS $925 KEYSE . TING 


... continued savings She Singers 
with each succeeding job! 











Illustration 


GET COMPLETE DETAILS BY shows typical 
WRITING FOR CATALOG M-1955 | ) set-up for cut- 


ting taper 
keyways with 


S.B.WHISTLER&SONS, Inc. table tilted. 
745 MILITARY ROAD, BUFFALO 23, N.Y. 


Manufacturers of Adjustable, Magnetic and Custom Built Dies for All industry 
Machines are 
Representatives in Major Cities 


made in three 
sizes for key- 
ways 1/16” to 


Mail your illustrated Magna-Die Catalog M-1955 
1” in width. 


to us at once 


NAME 
Great simplicity and ease of operation of Davis Keyseater, 


assure the user of accurate, time saving work. 
Let our engineer study your keyseating problems. 


1239 UNIVERSITY AVE. - ROCHESTER, N. Y. 


DAVIS KEYSEATER COMPANY 


IMPANY 
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MONEY-SAVING COMBINATION ‘caer tue 1001 


FOR ANY MACHINE SHOP TO THE JOB: 


style TATR COUNTERBORING 


wt 

















styte SBTR 
HEAVY-DUTY TURNING 


os 











GARMET wy 
TOOL HOLDERS AND a 
INDEXABLE INSERTS 





sty TGTR FACING 











W 


styue SET styLte TDTR 
CHAMFERING CHAMFERING 


flown. Inq 


© Allegheny Ludlum Steel Corporation, 
Carmet Division, Detroit 20, Mich. 


Write for this NEW CATALOG c Vy} 
CARMET TOOL HOLDERS se 
and INDEXABLE INSERTS 


f Expanded to 16 pages, this latest 

| edition contains 5] : 

| Carmet tool holders and Index 

i) able inserts, replacement parts for 
1} 


tool holders, and information oa For all your CARBIDE needs, call 


g the proper carbide grade 


AM. ALLEGHENY LUDLUM 


Branch offices and distributors in all principal cities 


American Machinist - May 5, 1958 








MONARCH LATHE 


with Gace AJUST-TRU cHucK 
"Cuts blind boring time 10% to 90%” 


Understanding 
ALLOY 


510 SCHIPPERS LANE + KALAMAZOO, MICH. 





_—-> = 


HIGH SPEED BAND SAWS 


SOLVES THOUSANDS 
OF PROBLEMS! 


FOR EXAMPLE: cutting side ponels of a 
barometric damper as shown above. Cost of 
dies required for seven sizes would have 
approximated $12,000 —a prohibitive sum 
for volume required on these sizes. Friction 
sown on a TANNEWITZ High Speed Band 
Saw in multiples of two in 1.2 minutes each 


MB seas 
— a very moderate cost which mokes feasible the complete line required. Cost of machine 
was only a small fraction of cost of dies contemplated and it is also available for many 
other uses. 


For trimming castings, formed parts, cutting metal as hard as a file and dozens of Sp 
other operations, too, friction sawing with TANNEWITZ High Speed Band Sows Ped, 
offers tremendous advantages. Write for free booklet FRICTION SAWING by 
THE TANNEWITZ WORKS «¢ GL 6-1729 

GRAND RAPIDS, MICHIGAN 


TANNEWITZ DIE-SAWS 
24”, 36", 48”, 60" CAPACITIES 


7. “2 for CONTOUR SAWING, FILING, POLISHING 


The smoothest, fastest, most trovble-free Die 
Sews on the market. Write for bulletin. 





STEELS 


By removing the cloak of 
mysterious, highly technical 
terminology, this American 
Machinist Special Report 
clarifies the differences in 


commonly used alloy steels. 


Alloy steel is just plain carbon 
steel to which one or more 
other elements are added to 
change some property or 
properties of the base mate- 
rial. These elements may af- 
fect the mechanical, mag- 
netic, or chemical properties 
of the steel. This report dis- 
cusses the relationship of al- 
loy steel to plain carbon steel, 
and describes the alloy prop 
erties in terms of the stand- 
ard classification 


This is one of a new series of 
American Machinist reports 
written to simplify metallurgy 
for the non - metallurgist. 
Earlier reports in the series 
discussed brass, and plain 


carbon steel. 


25 cents a copy 


READER SERVICE DEPT. 


American 


Machinist 


McGraw-Hill Building 
New York 36, N. Y. 
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e he addition of a big Steelweld Pivoted-Blade Shear in the 


Pittsburgh warehouse of Follansbee Metals, has greatly 


2 
S h ed rl Nn speeded the plate service they provide. 

Hot rolled steel plates, stainless plates, floor plates and other 

metals are cut smoothly and accurately. The machine can 
at handle mild steel up to 12’-0" x %". The 36” deep throat permits 
slitting plates 72° wide down the middle for any length. 

Because of the Micro-Set knife adjustment, it is quick and 

F | b easy to properly set the knife clearance to obtain the best 
O @| Ns ee possible cut for every thickness. No other shear has this out- 
standing feature. 

It was only after a thorough study of all makes of shears that 
Follansbee decided upon Steelweld. And it has fully proven 
up to expectations. 

It makes the cuts as desired in metals of various character- 
istics. It is fast and easy to operate. All parts are readily ac- 
cessible and the many adjustments provided minimize and 
simplify maintenance. 

Steelweld Shears are the very latest and most modern on 


the market today with a host of points of superiority. We urge 
you to get all the facts on them. 


GET THIS BOOK! ‘Tue CLEVELAND CRANE & ENGINEERING CO. 


CATALOG No. 2011 gives 
construction and engineering 1445 EAST 282nd STREET, WICKLIFFE, OHIO 


details. Profusely illustrated. 


STEELWELD *v°:.. SHEARS 
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Mac-it Socket Head Cap Screw being tightened 


correct tightening = 
peak holding power 


When you buy screws, you're buying holding power. But you 
realize the full value of a screw’s holding power only when 
the screw is properly tightened with the correct torque 

Correct tightening of Mac-it Socket Head Cap Screws is 
readily accomplished with the aid of a new Mac-it Design & 
Assembly Guide which presents com- 
plete tightening torque recommenda- 
tions. This assures more accurate design 
and assembly practice. Full use of the 
inherently greater strength of Mac-it 

Screws can mean vital cost savings 
When you want powerful holding, 


Send for your copy specify Mac-it—the screws that hold 


where others fail 


Mac-it Screw Division 


©) STRONG, CARLISLE & HAMMOND 


j 


4 1392 West 3rd Street, Cleveland 13, Ohio 


Buy Mac-it Screws from your distributor: 

Socket Head Cap Screws « Flat Head 

@ Socket Head Shoulder Screws « H w Set 

Keys « Square Head Set Screws « Hex Head Cap Screws « Tool P 
Collar Cap Serews e Specials 


ket Cap Screws « Button Head ket Cap Screws 
rews «eH jw Lock Screws « Hex ket 
st Screws « Square Head 








HOW TO GIVE METAL PRODUCTS 
THE RIGHT FINISH... 








Here are economical, sales-building 


methods that produce more attractive products 





SUPPLIES UP - TO - 
DATE INFORMATION 
ON: 


—the techniques invelved in 
metal finishing 

—the commercial 
metal finishing 

—the sales valve of attractive 
finishes 

—the econemics of 
finishing 

—the design of parts which 
require finishing 

—new finishing equipment and 
processes 

—metal finishing costs 


aspects ef 





metal 








| ERE’S a manual which demonstrat the vita 

finishing process in the , 

tand describes each of th process i caref deta 
achieve an attractive fin f t ar ecor 
methods will allow. With special a mproving 
jucing costs, the book covers all types of finish, such 
olishing, plating, lacquering. enameling and painting 
production, chromium plating. and synthetic enamels, and 
shes of a specialized nature 


FINISHING METAL 
PRODUCTS 


By HERBERT R. SIMONDS 


Consulting Engineer 


and ADOLPH BREGMAN 


Consulting Engineer, Executive Secretary, Masters Electric Plating Association 


at 


Second Edition 
352 pages, 5% x 8s, 147 figures, $7.50 


The revised edition of this highly useful manual describes many new 
jevelopments, and incorporates the rapid progress in plastics and synthet 

resins. Chapters on coloring metal, om costa and estimates and on organic 
coatings have been added. Answers to every kind of question which arises 
in connection with finishing processes are supplied in careful deta 

aiming at the most efficient and economical means of achieving a high! 
attractive finished product with a maximum of selling appeal 


Read this partial list of chapter headings for a few of the important 
processes and topics described: 
Chromium Plating 
Spray Coating 
Electroplating Costs and Estimating 
Synthetic and Nevelty Finishes 
+ Enameling and Lacquering 
« Colering Aluminum 
Percelain Enamel 


Mail Ceupon 


+ Saiee Value of Attractive Finish 

+ importance of esler 

+ Hew te Minimize Cleaning Expense 

+ Piekilag fer a Better Finish 

+ Polishing In Industry 

+ Designing Products te Reduce Pollehing 
Expense 


+ Recent Developments In Plating . 


See the book 10 days FREE * 


McGRAW-HILL BOOK CO., 330 W. 42 St. NYC 36 l 
Send me Simends an¢ Sregman’: FINISHING METAL PRODUCTS for 10 
I I « ¢7 few cer 


ays amination on api rova ays ‘ 
for delivery, or return book postpaid. (We pay for delivery if you remit with this 


scupen; same return privilege 


Address 
Clty 


Company 
FAM 


l 
l 
| 
Name - 
| 
| 
| 
| 
| 


This offer applies te U.S. only 
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HERE'S PROOF OF PERFORMANCE: 


“Since adding six CLAUSING-COLCHESTER 
lathes in December, we have machined and 
held to .0005” tolerance these metals: 4” 
diameter ox. free copper; 3'/," diameter 
heat treated modified 135 nitriting steel; 7” 
diometer Monel; and 7” diameter laminated 
stainless steel with copper core . . . all with 
continued accuracy and at a high rote of 
production. We are very well pleased with 
these machines and when the need arises, 
we will purchase additional CLAUSING- 
COLCHESTER lathes, based solely on the ac- 
curacy and performance of the ones we 
now have 

— Florida Machine Products Company 


Performance records PROVE 


CLASSING LATHES’ 


Superior Construction... Greater Value 


Products above is typ Each is an outstanding value. 13” cabinet base models, includ- 


The statement of Florida Machine 


users everywhere report Clausing geared-head lathes lead their ing motor and controls, start at $2113; 15” cabinet base at $2988; 


field in capacity, performance and value. Here's why 17 at $4715. You owe it to yourself to investigate before 
They're bigger im capacity than other lathes in their class. Larger investing in amy lathe. 

spindles, larger thru-hole capacity, larger bearings for fh r LATHE CAPACITIES 
work. (See chart at right.) Geared-head drive is powered n 17” tothe: $4” and 78” centers, 28” swing in gap; 15” lathe: 30” ond 48” 
or two speed motor thru multiple V-belts centers, 24” swing in gap; 13” lathe: 24” ond 36” centers, 18” swing in gop. 
Have heavy-duty construction throughout. Beds are 50°; steel, 
$0°% iron with elliptical cross ribbing ways are induc 
ened and precision ground, Gears in head and quick-change box Lathe 


run in bath of oil — gear shafts are multi-splined. Power feeds Thru-Mole 


sae Sosa SPINDLE CAPACITIES 








are taken from separate feed rod, lead screw is used for thread 
Nose Taper 


cutting oaly. Spindles are high-tensile hammered steel forgings Key Drive 
note size Note, too, 


double-walled apron 





the heavy-duty construction of tailstock and 
BEARINGS 





I Lathe 





Built for precision performance to American standards of too 
room lathe accuracy. Gamet Micron tapered roller bearings with Front Spindle 
oil flow lubrication — the most advanced and accurate bearings | Searing O.5. 
known to industry. And each ( lausing lathe passes rigid tolerance Reor Spindle 


8. 0 
tests before it leaves the factory caring © 











CLAUSING DIVISION amas press comPANY 
5-101 N. PITCHER ST. KALAMAZOO, MICHIGAN 
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here Do 


Great Ideas Come From’? 


inetituti are doin 


teaching standards, 
ing pressure for 
and the | ‘ lg » of : “ovid the healthv ed 


vision b lucated men of their dav. limate in which great ideas may flo 
And every major advance in our | who love freedo 
since that ne na ome fron 


’ 


1 progress in 
f in ate nansnip, in h I - things of 
them into action. And they need it 


4 eau 


So, at the ve 


V 





college classroom 
tion of young men lf you want to know what the college crisis 
tellectual dis« ipline means to you, write for a free 

thinking It is there booklet to: HIGHER EDUCA- mense saucers 
the future will be born. TION, Box 36, Times Square 

That is why the present task f our colleg Station, New York 36, N.Y. 

and universities are of vital 
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Castern Rebuilt Machine Tools 
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F 


GEAR TESTERS 


‘ 


A 


] 
ecke 


AUTOMOTIVE GRINDERS 
Van N Automatic | T 
Mack 


H Pisten 7 ¢ 4 


CENTERLESS GRINDERS 
CARBIDE GRINDERS 


E 
Ex 


CRANKSHAFT GRINDERS 
CYLINDER GRINDERS 
Heald A - 

EMERY GRINDERS 


E Ss £ : 


DISC GRINDERS 


gie S 


PrerrerrreeerIt TIT 


N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
x 
N 
N 
N 


SEND FOR COMPLETE STOCK LIST 


THE EASTERN 


1004 Tennessee Avenue. Cincinnati 24, Ohio 
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PLAIN CYLINDRICAL GRINDERS 


Brow & Sharpe Plain Cylindrical, m.d 
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FOR SALE 
BORING, FACING 
DRILLING MACHINE 


MACHINE TOOL EXCHANGE 
247 E. Market—Louisville, Ky 
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cder by Manufacturer 
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W-7801, AMERICAN MACHINIST 
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OVER 1000 NEW-USED-REBUILT 
MACHINE TOOLS IN STOCK 
Catalog on request 
MILES MACHINERY COMPANY 
2039 E. Genesee Ave., Saginaw, Michigan 
Established 1920 


WORLD'S LARGEST STOCK 
STAMPING PRESSES 


SQUARING SHEARS + PRESS BRAKES 


REBUILT and GUARANTEED 





WILL LEASE WITH OPTION 
TO PURCHASE, OR 
WILL FINANCE OVER LONG TERM 


JOSEPH HYMAN & SONS 


palelcy Web dl. ich Rie), MP Ue Ue. le), i wae) 
PHILADELPHIA 34.PA Phone GArfield 3-8700 








Used by U. S. Armed Forces 
MACHINE TOOL RECONDITIONING 
new 3rd printing 
Write f free folder describing illustrated book 
MACHINE TOOL PUBLICATIONS 
215 Commerce Bidg., 4th & Wabash Sts 
St. Poul 1, Minn 
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MACHINE TOOLS OF QUALITY 


134" 5 spindle Warner & Swasey automatic 
screw mochine, MD 
2” RB6 Notional Acme Gridley multiple spin 
dle bar machine 
MACHINERY COMPANY No. 3 S$ Gisholt dynetric balancer, late 
mel nr - 10 ton 66” stroke Oilgear type XD-20-66 dou 
; ’ ag ble slide vertical surface hydraulic broach 
N 2A Mod t t t-off hin 
SELECT MACHINE TOOLS ee 
2A Warner & Swasey Univ. Pr selector mn American Holewizard Radial Drill, motor 455 CFM 8” x 10% x 13” Type XRE plote 
Turret Lothe Bor & Chuck, 195) mn head, {2 speeds, tate valve Ingersoll Rand two stege air com 
4°tt* columa American Holewizard Radial Drill, moter pressor 
24°", 36°', 42°° BULLARD Vertical Turret on head, 12 speeds. late Natco double end horizontal drilling machine 
Lothe, Turret Hd., Side Hd., M.D. Spiral. 198 Pratt & Whitney Jig Borer, new 1945; late type. for reaming, tapping, chamfering, etc 
: table 12° x 24° Model BL 2416 Prott & Whitney keller, 3 
No. 4, 5 WARNER & SWASEY Univ. Prese- - 5° ie Surt rind lat 
lester Verve? Lathes. Ger feed & Ghashine ws 3 _ Nereee nyergel ¢ Surface Grinder, late type am ar duplicotor or engrover 
TT Tr ’ " . p P 6” centers Norton Type Cc" Cylindrical x 18 orton type C semi-automatic 
24°'x30''x96'' Mattison Hyd. Surf. Grinder, “ wo gases, swing 40° and 28° in gape, mechan hydraulic cylindrical grinder (3) 
1946 . tate type 7 30” No. 84A Gardner opposed wheel double 
3’x1t"", 3° 'x13"", S'x15°' CINC-BICKFORD ' centers Boye & Emmes G. H. Lathe, 12 disc grinder, new 1947 
. : ‘ - spindle speeds, timken, late, taper 36” Me. 18 Slancherd vertical spindle 25 HP 
Super Service Motor on = ——— Drills 20° Gould & Eberhardt Industrial Shaper, vise front MD surface grinder 
HSOT Vertical Mill 1944 = 9 L 4 . ast an. tte & No. | Baker keyseoter tilting sliding table 
: . centers =Seye mae athe, 15, 30° centers 6 bed Model AA Reed 
speeds, timken, tate, taper 
No. 56-90 CINCINNATI Duplex Hy- 6.St ete ‘unin , — > Prentice 16 speed geored head engine lathe 
dromatic Mill, Late Type. <a = ao we = te 1200 = 1954 > Mode! 4D Potter & Johnston high speed auto 
2° « 252° American Pacemaker, new 1948. 40 HP AC matic turret lothe, hard ways Timken 
- . motor, (8 speeds, hardened ways bearing spindle 
No. 34-36, 45-48, 48° Cinni. Duplex Mills. at x 40° American internal Face Plate Drive G.H No. 33 Sundstrond Model 33-1536 Fividscrew 
No. 3, 4 CINCINNATI HSOT Horiz. Mills, ame. 55 centers 2 carriages Rigidmil bed type production mill 
Vert. Heads Extra Table Travel, 1945. a Mihuch table ith ng Vertical Boring mill, 4 jaw 334” No. S$ Defiance horizontal boring, mill 
th j ing and drilling machine 
tole” “" 
32°' x 12° centers FARREL Troveling ¥ re ie a oe + ee © eee 
; ulor cold sow 
Table Type Roll Grinder, New in ’ rh . 
1942. Excellent condition : 4. % Cinci-Sichford radial 
“ : Titdiilit-iii Machinery a =. 3 Avey 28-MA6 Uprite drill, Ne 
LE A 5 a TE MT—lote 
6'' « 18°", 6" x 10°' x 48°" NORTON Hy. COMPANY. INCORPORATED 334” bor Defiance table type boring mill, 1942 
droulic Horiz. Surface Grinder, Perm Chuck. Please write for lotest stock list 
. ti ing! — . . 
et .. (Bay ~ -\ 4am ss Slagle Und 3901 Kellogg Ave., Cincinnati 26, Ohio MILES MACHINERY COMPANY 
: 2039 enesee St. 
20" ROCKFORD Model SA Hydraulle Vert. Phone TRinity 1-0853 Sa? Gest © St., Seginew, Michiges 
Tel. Seginaw PL 2-3105 
cal Slotter, New 1953. 
10°'x16"" Racine Hyd. Hock Saw, 1944. 
OVER 1000 MACHINE TOOLS AVAILABLE 10 TON BRIDGE CRANE 


IN STOCK .. . SEND US YOUR INQUIRIES : , SEARCHLIGHT 


BUY FRUM STOCK 10 warp st 1D-WEST MACHI . : 
Relaphedl ROCHESTER 5 eo socenare teen testa, tt Equipment Spotting 


BAKER 5-5887 N.Y. SERVICE 


Ths service is aimed at helping you, the 


W A N i e D SURFACE GRINDER reader of “SEARCHLIGHT,” to locate re 
built and used machrne tools and equip 
18° THOMPSON “TYPE F” HY ment. Not currently advertised This 


6 x 


DRAULIC 1'2 H.P. 2 Speed Spindle Motor service is for USER-BUYERS only No 

1 HP. Hydraulic Pump & Coolant Motor charge or obligation 

220, 440/3/60 electrics How to use: Check the dealer ads to see 
if what you wont is not currently odver 


WARNER and SWASEY cinemas, ditaaaiiie tinal , 
tised. If not, send us the specifications of 


5-spindle Chucker NEW 1944 EXCELLENT CONDITION the equipment and/or components wanted 
Contoct K th R. Lun on the coupon below, or on your own 
enne . le 
aie LANG MACHINERY CO., INC. company letterhead to 
28th St & AVRR Pittsburgh 22, Pa SEARCHLIGHT EQUIPMENT SPOTTING 


GRant 1-3594 SERVICE, c/o American Machinist 

THE TAIT MANUFACTURING CO. - Classified Advertising Division 
DAYTON, OHIO P.O. Box 12, N. Y. 36, N.Y 

Your requirements will be brought prompt 

ly to the attention of the equipment deal 

ers advertising in this section. You will 

receive replies directly from them 

















No. 3 Cincinnoti 




































































HENDEY 12 niversol Shoper, Lot 
MONARCH Loth 25''x7' CC, GH 
AMERICAN Radial Dr 4°11" Column 


LOBILE MACHINERY COMPANY 

POSITION VACANT 148 Boxter Street Wolker 5-7693 Searchlight Equipment Spotting Service, 
New York 13, N.Y c/o Classified Advertising 

Machine Shop Foreman—Excellent opportunity AMERICAN MACHINIST 

P.O. Box 12, N. Y. 36, N.Y 


BLANCHARD in Aa us locate the following 
GRINDING 


at. To 85" diameter and up to 20°x120" 
POSITION WANTED © 24 Hour Service 


® Ground Stee! & Aluminum Plate, any size 

I am offering you! My 20 yrs. Mach. Exp. 1 shape or thickness NAME 
© Weldments TITLE 
© Sheer blades sharpened up to 10° 


SELLING OPPORTUNITY WANTED SAL METAL PRODUCTS co. 
Well Established Distributor of Mill Supplies DEPT. AM 

Desai: osama . 120 Freeman St., Brooklym 22, N. Y. CITY ZONE STATE 

EVergreen 99-2560 








COMPANY 


STREET 
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INDEX TO 
ADVERTISERS 


Thats ondez w published a4 6 conven 
wenee te the readers. Avery core «@ 
taken to make « accurate, but 
American Machinist aseumes no re 
spenmibdity fer errers or emissions 





GIB. 
Production 
atth 


fe 1eCOtOW 


... attained with the New 
SIP HYDROPTIC 6A Jig Boring and Milling Machine 


Due to unprecedented cut . increased range and 
capacity .. . simplif . and ease of operation, 
the HYDROPTIC 6A is un! yrmance. 
Up to 30% increase in pr as been realized with the 
AUTOMATIC COORDINATE REPEATING DEVICE DIR (optional equip- 
ment) which rey nitial settings made during 


the machining « 
oN 


AMERICAN SIP CORPORATION « 100 EAST 42 ST., NEW YORK 17, N.Y. 














WORMS AND 
WORM GEARS 
ALL TYPES AND 


ALL MATERIALS 


4 


BILGRAM 


GEAR AND 
MACHINE WORKS 
1217-35 Spring Garden 
Philadelphia, Pa 
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TIME SAVINGS 


»- result 
from 
shift to 
magnetic 


clamping 


Wrist lights tell the story in these two photos. The job is the same only the clamp- 
ing method changes. Note how the excessive motion required with mechanical 


minated with the change to Sundstrand magnetic clamping 


clamping (top view) is e€ 
(lower view 


Longer too fe. greater clamping uniformity 
— 

operator fatigue are a few of the outstanding | 
sure to get with magnet amping 


application to your 


SUN 
SUNDSTRAND 
MACHINE TOOL Co. 


Magnetic Products Division 
2531 ELEVENTH ST., ROCKFORD, ILLINOIS 











From the American Machinist Library 
of Tips for Top Shop Men 


TUDY merchandising’s technique for introduc- 
ing a new product. It'll pay you to try the same 
methods when installing new equipment. You'll 
avoid resistance not only from workers but also 


from foremen. 
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Double End Threading of 
280 Shafts per hour \ 





and 
Automatic 
Ejection 


... with Davis 
& Thompson 


Here’s another example of Davis and Thompson Engineering 
of high production with a minimum of equipment. This GG-8 
horizontal threader is equipped with 4 spindles in each head 
and a 4 station fixture. It is one of countless threading 
machines that have been designed and built by Davis & 
Thompson since 1924. Both single and double end machines 
for pipe, conduit, shafts and similar parts in various production 
quantities have been produced. 
If you have work of this nature, call in a Davis 
& Thompson Representative. There is no obli- 
gation for this service. 

ADDITIONAL INFORMATION Get the complete 

story of the facilities available from Davis and 


rt pson. Write for this 8-page 


en te booklet today. Ask for Bulletin #1002. 


ee Davis and Thompson Co. 


4460 N 











low cost - 
HYDRAULIC 
KEYSEATER 


cuts standard, 
tapered keyways 
Va" to 2’ wide 


e fast set-up—saves time 
and money 

@ lo w cost ¢ peration-uses 
standar tool t bits 

@ heavy dut y hydraulic 
rcuit—assures accurate 
keyways 

@ compact, 21” x 61° —no 
special foundation 


Send for Bulletin 34 
E. W. BLISS COMPANY 


1132 N. Seventh St., San Jose, Calif. 
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High Speed Saw Makes Accurate 25 ft. 
Cuts on Plate Stock for Chicago Warehouse 





New 122-CX saw now in operation at Chicago 
Steel Service Company features 2 saws set at 90° 
angles. Cross cut has 10’ travel, ripping saw has 
25’ travel both cut to desirable tolerances 
smooth, unbroken edges need little or no finishing 
Can be used for wet or dry abrasive cutting 
Ty-Sa-Man makes hundred types of metal 
working saws, cut-off cut, mitre, friction, 
abrasive or combination. Send us your metal- ADVERTISING SALES STAFF 
cutting problems 

Atianto 3 M. H. Mille 
Haverty Bldg Jackson 3.6951 
Boston 16 


FREE CATALOG! Write For No. 1249 k 


Chicego 11 

‘ as, S20 N. M 
4.5800 
TY-SA-MAN Machine Co. Gtastanatt - Ae H 
Ave., East 1-61! 


SINCE 1885 Cleveload 13 .. Giferd W. Plume, Jr., 


100! White Ave + Knoxville, Tenn. 1165 Ilumineting Bldg., SS Public Square 

Dollies 1 E. E. Schirmer, 901 Veughs 

Bidg.. 1712 Commerce St., Riverside 7-5117 

Deaver 2... John W. Patten, Mile High 
0 B 4 5.2981 
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readwe 
Detroit 26 W. J. Reichard, 856 Pe 
Woodward 2.1795 


W 4 h d? scot Bidg., 
hat Ss A ea e*ecee see Page 2 Los Angeles 17 . H. L. Keeler, 1125 Weet 
Sixth St., Madison 6.9351 
New York 36 , G. H. Krimsier, D. G 
Sawyer, 500 Filth Ave.. Oxford 5.5959 
f Philadelphio 3 . J. P. Tiebout, Architects’ 
issue forecasts coming events in future i : Bidg., 17th & Sansom Sts., Rittenhouse 6.0670 
° a ae and also points Pittsburgh 22 K. Reeves Cook, 1111 
Oliver Bidg.. Atlantic 1.4707 


up behind-the-scenes stories of how current articles are gath- St. Louls 8 Bayard Nicholas, 3615 
St., Centinental Bidg.. Jefferson 5.4867 


ered and written. Form the “Chips” habit—read it every issue. Son Francisco 4 R. C. Alcorn, 68 Post 
St., Douglas 2-4600 

Great Britain Herbert Lagler, McGraw 

Hill House, 95 Farringdes St.. Lenden E. C. 4 


American Machinist Europe... Michac! R. Zeyael, Am Leo 
330 W. 42nd St., New York 36, N. Y. pecadeiaane : 


Yes, American Machinist's “Chips” column on page 2 of each 





Olive 
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STILL ANOTHER 
LODDING 





Lodding, Inc. announces a completely 
automatic clamp (patent pending). This new 
Lodding production meets the need of the metal- 
working industry for a compact, automatic and 
heavy-duty clamp. Air operated and cam locked 
to hold clamp locked in any event of air failure. 
Note the compactness (the air cylinder is under 
the clamp). Delivers ten times line pressure. All 
wearing parts heat treated. Overall dimensions 
are 3” wide, 358” high and 814” long. 








LODDING, INC. 
WORCESTER 1, MASS. 


Goodwin-Snader Co Bagby Engineering Co. 
6814 S. Western Ave FACTORY WAREHOUSES 1047 Forest Ave. 























Los Angeles 47, Calif Evanston, Ill. 
R 


IVETERS PIONEERS in 
. ead rivets from 
t 1,” Tiameter 
NOISELESS SPIN- 
VIBRATING 
] sizes to 
- eeds Types in 
le Vert 1d Horizon- 
M tiple Sp ndles 
Write for literature and don't 
forget to send samples. 
THE GRANT MBG. & 
MACHINE CO. 


85 Silliman Ave., Bridgeport, Conn., U.S. A 
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a eg = 


Way to with 
Lower as. 


ae BEARINGS 
| of Revolutionary 
New 


Construction! 


NICI 
UNIBAL 


UNIBAL Ball I 


Your Inquiries Invited. 
* NICE BALL BEARING COMPANY Z 
NICETOWN -PHILADELPHIA:-PENNSYLVANIA 
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Talk to 


peokeo} Say W. fome 3. cil, | -3-3 a0. icemesed. a7 .U, Bi 
’ 3400 E. Latayette, Detroit 7, Michigan 


Special Machine Tools with Automation for More Than 30 Years 





v\ 


Even the best automatic forging machines can be 
slowed down by one simple thing. The steel you forge. 

Unless the steel is really uniform, you'll be interrupt- 
ing production to change the setup. These readjust- 
ments take time, limit the availability of expensive 


equipment—until it’s hardly automatic any more 
With Timken’ steel you get uniformity down to the 
last ounce. We take extra steps to make our steel uni- 
form from bar to bar, heat to heat, order to order. For 
instance, we use the industry's first magnetic stirrer. 
It distributes alloys evenly, works the slag constantly 


at a uniform temperature. And we eliminate guess- 


it was a Tully 
automatic forging 
operation... 
until we 
Started to 
forge 








work by using the industry's first direct-reading 


spectrometer to insure more uniform grain size and 
chemical composition 

What's more, we treat each order individually. Right 
from the start, an order is processed with the custom- 
er’s end use in mind 

W hy not insure wide-open, fully-automatic operation 
with your machines? Specify Timken fine alloy steel 
You'll get uniform results every time without paying 
a penny extra. The Timken Roller Bearing ¢ ompany, 
Steel and Tube Division, Canton 6, Ohio. Cable 


address: ‘“TIMROSCO”. 


Fine 
Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 





